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AGRICULTURAL  RESEARCH  ADMINISTRATION 
OFFICE  OF  ADMINISTRATOR 

(a)  Salaries  and  Expenses 

$285,200 

+40; OOP 

325,200 
460,500 

+135.300 

PROJECT  STATEMENT 


Appropriation  Act,  1946  . . 

Anticipated  supplemental  for  additional  costs  due  to 

Federal  Employees  Pay  Act  of  1945  . . 

Total  anticipated  available,  1946  . . . 

Budget  estimate,  1947  . . . . 


Change  for  1947: 

Overtime  decrease  .  -4,948 

Increases  . +140,248 


Project 

1945 

1946 

(estima,ted) 

1947 

( estimated) 

^Increase  or 
decrease 

1.  Administration  and  direc¬ 
tion  of  the  Agricultural 
Research  Adiriiiiistration  , . 

$109,220 

$134,600 

$135,100 

+$500  (1) 

2.  Supervision  of  mainten¬ 
ance,  operation  and  fur¬ 
nishing  of  facilities  and 
services  at  the  Agricul¬ 
tural  Research  Center  . . , 

163,025 

185,652 

325,400 

+139,748  (2) 

3.  Overtime  pay  . 

37,102 

4,948 

-  - 

-4,948  1 

Covered  into  Treasury 'as 
miscellaneous  receipts. 
Public  Law  5^9  . . . 

'  34 
15,011 

Unobligated  balance  . 

—  _ 

Total  available  ......... 

324,392 

325,200 

460, 500 

+135,300 

Anticipated  supplemental  , , 

— 

-40,000 

Total  estimate  or  appro¬ 
priation  (1945  adjusted 
for+comparability)  .... 

324,392 

285,200 

460,500 

INCREASES  OR  DECREASES 

The  net  increase  of  $135,300  foi*  1947  consists  of  a  $4,948  decrease  for 
overtime,  and  the  following; 

(1)  An  increase  of  $500  under  the  project  "Administration  and  direction 

of  the  Agricultural  Research  Administration"  for  placing  on  a  full  year 

basis  in  1947.  within-grade  salary  advancements  which  are  estimated  to 

be  in  effect  for  only  part  of  the  fiscal  year .1948 . 
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(2)  ^  increase  of  $139 » 7^^' the  project  "Supervision  of  mr.in- 

tena.nce  operation,  a.nd  furnishing;  of  facilities  and  services  at  the 

AgricultTiral  Resea.rch  Center,”  composed  of: 

(a)  An  increase  of  $63,^00  to  provide  improved  v;ater  supply 

fa.cilitle’s':*  ’  '  . . . .  ‘  ' 

■ . Olp jectlve":'  '  Tb'  providb'  v/a't’ei*'  ‘of  'sa.tisfa.ctory  cuaAity  for  experi- 

'  menta,!' pUPp'o'sbs  ahd'  foT' pPbVePtlhg  the  too  rapid  deteriora„tion 
.....  ...©.f  liiifeV  a,hd  eciuipmeht'. .  . . . 

A  one-story  brick  building  a.pproximately  35'  7^  feet  and  12  feet 

high' vould’  be  bOh'sthUbtbd'  a,f  ‘ah'  'e’stima.ted  c'o'st’  ’o*f  ■$T5','000.  This 
building  wenld  house  treatment  equipment  for  removing  acidity, 
suspended  ma.terial,  and  tastes.  Construction  of  the  building  and 
vatcr  treatment  facilities,  and  expansion  a.nd  extension  of  mains 

- ■  ■  a.pd. 'PWip'i^-&''-acld.Tties7WTl'i'‘'be  accomplished  by  force  account  unless 

it  is  determined  to.  be  more  advantageous  to  contract  v.dth  private 
. . concerns'. . .  . . . .  .  . 

The  Problem:  The  water  supply  of  the  Agricultural  Research  Center 
is  obtained  from  v/ells-  on  the  property. '  ‘  The  approximate  daily 
consumption  is  gallons.  Eased  on  1939  Permutit  and  Warlo  ’  ' 

a.nalysis  reioorts  and  19^3  Maryland  Eepartment  of  Health  analysis 
reports,  the  wa.ter' at  the  Center  ha.s  the  follovjing  general 
ob jectiona.ble  characteristics:  .  '  ’ 

Tree  carbon  dioxide:  Varies  from.  23  to  40'  p'. p.m. ‘  v/hich  is  an 
londe s irablc  am.ount'  becaiise  it  is  corrosive  of  itself,  works  with 
oxygen  to  yjroducc  Corrosion,  fa.vors  the'  grovdh  of  algae,  reacts 
with  ■'.’rater  to  form  ca.rbonic  a.cid  and  caus'e's'  X'.ra'fe'r'  'to  become  more 

— . Gor-re-S'i-vdj--and  oau-ses  a  lowe-ring  of-  pH  va,lue’  ('increase  of  H+  ion 

. .cb.nc.entration,  .the'  H+  ion  being  a  'basic'  cause  o'f  'corrosion). 

Hydrogen  ion  concentra.tion:  pH  values  Vary  from  4.1  to  S»6  a.nd 
average  5*^*  This  indica’ites  an  acid  condition  (neutral  water 
ha.ving;  a  pH  o.f  J.O)  v.'hich  contributes  both  directly  and  indirectly 
toward  the’  'destruction  'of  pipee,''  boil'er  - tubes  ,■  ■plumbing  f  ixtures, 
etc.  The  major  cause  of  this  lov'  pH  is  the  free  ca,rbon  dioxide 
content  of  the  water  as  explained  'above. 

Eactoriological During  the  calendar  year  19^35  '^Me  bacteriological 
exa.mina.tions  by  the  Maryland  Department  of  Hea.lth  showed  the 
occurrence  of  ba.cteria.  of  the  coliforrn  group  in  four  of  forty-six 
-water  samples ■  examined-.  Additional  data-  should- be  obta-ined  before 
reaching  definite  -  conclusions  but  on  "the  basis  o-f- present  evidence 
tv;o  wells  should  be  regs;rdcd  v/ith  ' suspicion. . 

Iron:  Reported  iron  content  averages  about  1.3  va.rios 

from  0.0  to  23  p.p.m.  In  the  majority  of  the  analyses  it  is  below 
2  p.p.m.  Presence  of  iron  in  quantities  above  0.3  p.p.m.  is 
objectionable  due  to  its  staining  qualities  and  its  effect  on 
appea,rance.  It  is  responsible  for  a  noticeable  taste  in  concen¬ 
trations  of  4.0  to  5*0  p.p.m.  or  grea.ter. 
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Copper ;  Me.ryland  Depp.rtment  of  Health  ana.lysGs  indicate  a  copper 
content  of  b.4  p.p.m.  The  Public  Health  Service  standard  is  not 
exceeding  0.2  p.p.m. 

The  unsatisfactory  ruality  of  the  water  a.t  the  Center  is  detrimental 
to  research  v'orh  conducted  there.  A  great  deal  of  the  v?ork  on 
vitamin  content  of  foods  and  the  effect  of  home  cooking,  canning, 

,  freezing,  and  drying  on  the  nutritive  value  and  palatahility  of 
food  has  been  greatly  complicated  and  always  runs  the  da.r.ger  of- 
vitia.tion  because  of  the  high  content  of  copper  and  other  trace 
elements  in  the  original  water  supplj''.  Triple  distillation  of 
water  is  necessa.r'^  for  some  types  of  v/ork  for  v/hich  ordinary  dis¬ 
tilled  waler,  or  tvlce  distilled  water  at  most,  should  suffice. 
Furthermore,  table  tops  and  all  eouipment  ane  so  highly  contaminated 
that  special  precautions  mu'^t  alv/a.ys  be  taken  by  workers  who  are 
doing  ouantita.tive  studies,  the  results  of  which  might  be  affected  ■ 
by  trace  elements. 

Even  for  the  first  washing  of  foods  to  be  a.nalyzed  for  vita,mins 
and  minerals,  distilled  water  must  be  used  and  for  final  washing 
and  handling  double  distilled  or  sometimes  triple  distilled  water 
must  be  employed.  The  flavor  of  delicate  vegetables  and  meat  is 
so  affected  tlna.t  distilled  wafer  must  be  used  in  their  preparation 
even  if  onl^/'  palatabilits^-  is  to  be  the  criteria. for  decisions. 

.  The  ouality  of  the  water  interferes  with  research  on  textiles. 

The  amount  of  copper  in  the  water  is  so  great  that  articles  wabhed 
in  it  soon  become  discolored. 

The  free  carbon  dioxide  and  hydrogen  ion  concentraf  ion  in  the 
water  suppl;'  cause.s.  rapid  deterioration  of  v/ater  lines,  pipes, 
boilers,  and  other . equipment.  Corrosion  is  greatest  on  primary 
and  secondany  steel,  and  copper  mains.  Their ,  no-rmal  life  should 
be  15  years  but  because  of  corrosion  they  onljr  last  around  5 
years.  Eetiirn  lines  in  the  heating  system  of  three  laborafory 
buildings  for  research  on  poultry,  for  example,  had  to  be 
replaced  in  5  years  a.t  a  cost  of  -approximaboly  .$975  -fer  eanh 
building,  Hepairs  a.nd  renewal  of  a  refrigerator  condenser  and 
connecting  lines  for  Bureau  of  Dairy  Industry  -work  at  a,  cost  of 
approximately  $1 ,  SOO  were  necessary  due  to  a.ction  of  the  water 
after  5  years  of  service. 

i/atcr  treatment  facilities  are  needed  to  correct  the  objection¬ 
able  characteristics  of  the  wafer  supply.  Such  facilities  and 
improved-,  pumping  facilities  would  make  it  possible  to  use  the 
v/afer  from  a  larger  number  of  wells  and  thereby  provide  a  reserve 
supply  of  vrater  in  case  of  need. 

(b)  An  increase  of  Sl6,400  to  provide  fire  escapes  on  la.borafory 

buildings  at  the  Center : 

Objective ;  To  protect  human  life  in  ca.se  of  fire  bj?"  erecting  tv.ro 
fire  escapes  on  each  of  four  laboratory  buildings. 
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A  fire  esc'r’.pe'  of  the  common  stair  tj^je  is  planned  for  each  end  of 
the  four  huil dings,  and  is  to  "he  fabricated  and  erected  hy  the' 

Center  Hecha.nical  Shop  unless  it  is  determined  to  he  more  economical 
to  contract  uith  private  concerns. 

"he  Prohlem:  .The  four  laboratory  buildings  comprising  the  principal 
group  at  ,the.  Center  each  have  one  stair  well  and  elevp.tor  in  the 
center  of  each  building.'  These  provide  the  only  exits  in  case  of  • 
fire.-  A  fire  in  the  center  part  of  the  building  blocking  these 
exits  v;ould  leave  no  means  of  escape  for  employees  except  jumping 
from  vfindows. '  Construction  of  suitable  fire  cxcapes  is  urgently 
needed  to  protect  human  life  in  case  of  fire. 

(c)  An  increase  of  $5,100  for  a  central  guard  sta.tion  at  the  Center; 

Objective ;  To,-, protect  Government  property  by  maintaining  a'  central 

guard  headouarters  and  24-hour  telephone  service  at  the  Agricultural 
Rcsea.rch  Center, 

Guards  and  patrol  mechanics,  making  regular  rounds,  would  report 
each  -hour  to  .the  Central  station,  and  in  cp.se  of  fire,  disruption 
of  power  service,  varia.tion  of.  constant  temperature  in  certain- 
rooms  or  in  any  other  em.ergency  recuiring  attention,  the  central 
station  vfould  be  notified' and  the  information  tre.nsmitted  to  the 
proper  authority. 

The  heed;  Due  to  the  distp.nce  botv^een  leboratories ,  experimental 
animal  buildings  and  pens,  and  other  -facilities  scattered  over  the 
12,000  acres  of  the  Agricultural  Research  Center,  24-hour  telephone 
service  functioning  as  a  central  guard  station  should  be  maintained 
for  clearing  information  on  fire-s,  accidents  and  other  hazards 
affecting  the  proper  functioning  and  safetj'’  of  laboratories, 
anima.ls,  and  other  facilities-  a.nd  enuipment  in  which  there  is  a 
la.rge  public  investment. 

Ror  the  past  few  years  the  Center  ha. s  received  funds  from  the 
Public  Buildings  Administration  to  provide  a,  siutchboard  operator 
between  the  hours  of  4  p.m.  a.nd  8  a.n.  daily.  This  fund  which' was 
made  available  for  protection  of  Government  property  during  the 
war,  will  not  be  received  for  the  fiscal  year  1947.  The  proposed 
increase  would  provide  for  continuation  of  this  24-hour  telephone 
service. 

Before  such  service,  was  maintained  a  gua.rd  died  on  duty  at  night 
a.nd  the  fact  wa.s  not  discovered  until  the  next  morning.  A  centra.l 
station  for  the  guards  to  report  to  is  necessary  to  disclose  such 
situa.tions.  Prompt  knov;ledge  of  the  illness  of  a  guard  on  duty 
nay  result  in  saving  a.  life  as  well  as  provide  for  continuous 
protection  of  Goverrjnent  property. 
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“  (d)  An  incx^ep.se  of  $21,^00  for  co^~  struct  ion  of  p-pproximately  3/^ 

mile  of  'bitiuninous  rop.d  to  provide  a  short  cut  to  Q-reen^elt,  Md.  ; 

Co jective ;  I'd  facilitrte  trp.nsportation  of  employees  to  the 

Agricultural  Hesearch  Center  pnd  provide  better  fire  protection 
by  more  direct  access  to  G-reenbelt,  Md. 

The  road  would  be  .approximately  three-qu.arters  of  a  mile-  long  and 
tv'enty  feet  v'idc.  The  estimate  includes  clearing,  grading,  ditch¬ 
ing,  side  sloping,  construction  of  stabilized  gravel  base  course 
and  bituminous  surface.  Material  would  be  purchased  by  contract 
and  the  work  done  by  the  Center. 

The  Problem  and  its  Significance';  Approximately  125  employees  of 
the  Research  Center  live  in  the  town  of  Greenbelt,  Md. ,  and  it  is 
expected  th.at  many  more  of  our  employees  will  reside  in  Greenbelt 
in  the  next  fev;  yep.vs.  These  employees  must  tra.vel  a  roundabout 
v;ay  to  reach  the  Research  Center,  and  there  is  no  public  trans¬ 
portation  available.  The  present  route  to  the  residential  area 
of  Greenbelt  is  ten  .'^nd  one-half  miles  roundu  trip.  By  constructing 
approximately  three-auarters  of  a  mile  of  road  on  the  Center  land 
to  connect  with  an  existing  road  in  Greenbelt,  this  distance  ca^n 
be  shortened  to  a^pproximately  four  miles  round  trip,  or  a  daily 
saving  of  six  and  one-half  miles  driving  per  car.  It  is  8,lso 
possible  that  by  constructing  this  road. the  Capital  Transit  Company 
could  be  induced  to  extend  public  transportation  to  the  Research 
Center. 

This  road  v/ould  also  provide  access  to  .are.as  of  the  Research 
Center  now  inaccessible . by  road,  and  provide  better  fire  protection. 
To  a  certain  extent  local  fire  companies  are  depended  upon  for 
.  fire  protection.  Since  Greenbelt  is  the  closest  tovm  viith  adeauate 
fire-fighting  enuipment,  this  shortening  of  the  distance  to 
Greenbelt  v/ould  aJ-d  materially  in  case  Of  fire. 

(e)  An  increase  of  $52,3^0  for  fencing  to  mark-  boundaries  and 

protect  Government  property:  ■ 

Objective :  Through  surveys,  to  determine  boundaries  of  the 

Agricultural  Research  Center  v'rhere  ne-cessary  and  to  erect  fences  to 
■  Fiark  the  boundaries  a.nd  protect  Government  property,  including 
experimental  animals. 

The  Problem;  The  boundaries  of  the  Center  are  not  definite  in  some 
areas,  particularly  betvreen  the  Center  and  Greenbelt.  Surve^z-s 
are  needed  in  such  cases  to  determine '  the  bx.act  boundaries. 

Renees  are  needed  to  mark  the  boundaries  once  they  are  determined 
and  to -protect  property,  particularly  experiment.al  animals.  Hearly 
100  head  of  valuable  sheep  and  many  chickens  and  turkeys  are  killed 

.•  yearly  by  prov/ling  dogs,  and  young  boys  from  nearby  communities 
are  a  continual  nuisance,  chasing  a.rimals  and  stealing  and  damaging 
property. 
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There  r.re' 10  to  12  miles  of  ■boun(iP;ry  which  should  he  fenced.  The 
increase  for  19^7  would  provide  for  hpundary  survejrs  p.nd  erection 
of  chain  link  fencing  on  approximately  14,000  feet  (2.65  miles) 
of  the  .boundary  hetv/een  the  Center  and  G-reenhelt. 

The  work  \.’Ould  he  performed  hy  force  account  ujiless  it  is  deter¬ 
mined  that  it  can  he  accomplished  more  economically  hy  contract 
with  private  firms.  . 

( f )  An  Increase  of  $9Sg  for  placing- on  a  full  year  oasis  in  1947 ». 

withinr-grade  salary  advancements  which  are  .estimated  to  he  in  effect 

for  only  a  part  of  the  fiscal  year. 'l945.~  ^ 

CHM'TGSS  Iir  MGUATS^ 

The'  estimates  include  proposed  changes  ,  in  the  language  of  this-  item, 
as  f ollows  ■  (iiew  langua'ge  underscored,  deleted  natter  enclosed  with 
brackets):  .  a 

Change  .  .  '  " 

Fo. 

Sa.la.ries  and'  cx'oenses^  For  necessa.ry  sala.ries  a.nd  expenses 
of  the  Office  of  Atoinistrator ,  including  the  salary  of  the 

1  Administrator  at  [$9,20C]  $10,000  per  annum,  and  personal 
services  in  the  District  of  Columhia; 'and  elsewhere,  and  for 
necessary  expenses  in  connection  T\rith:  the  maintenance,  opera¬ 
tion,  and  furnishing  of  facilities  and  services  at  the  Agri-  ' 

2  cultural  He  search  Center,  [$285, 200 ]  including  not  to  exceed 
S13-,'000  for  the  construction  of  a.  huilding  to  house  water 

treatment  facilities  at  the  Center,  $4b0,900»  *  *  * .  ■ 

The  first  change  in  language  rela.tes  to  the  amount  of  salary  for  the 
Hescarch  administrator.  The  salary  of  the  Hesearch  Administrator, 
which  in  1946  is  specif ica.lly  appropriated  for  at  the  annual' rate  of 
59 >200  in  the  Agricultural  Appropriation  Act  (for  v/hich  authority  is 
contained  in  5  S.C.  673).  was  increa,sed  to  $10,000  in  accordance 
rdth  the  provisions  of  Sections  602(h)  and  603(h)  of  the  Federal 
employees  Pay  Act  of  1945,  approved  June  3O.  19^5  (Public  Law  IO6). 
Accord-ingly ,  the  Hesearch  Administrator  is  receiving  a  salary  at, -the 
rate  of  $10,000  in  1946  and,  therefore,  ’the  iDropio-sed  language  -change 
vail  merely  continue  his  present  rate  of  compensation- and  will  not 
result  in  am  increase  in  compensation  in  1947-  ,  ^  : 

The  second  cha.nge  in  language  provides 'authority ,  for  the  u:se  of  not 
to  exceed  $15,000  in  1947  for  the  construction  of  a  building  a.t  the 
Agricultural  Hesearch  Center.  The  estimates  includean  increase  of 
$63,400  to  provide  facilities  to  assure  water  of  satisfactory  duality 
for'  experimental  pui’.poses -  and  for  preventing:  the  poo  ra.pid  deteriora¬ 
tion  of  pipe  lines  -'^nd  eruipmont.  The  huilding  is  needed  to  house 
the.  treatment  eciuiiDment  for,  .removing  ?^cidity,  suspended  material  and 
tastes.  The  reouested  authority  for  the  construction  of  the  huilding 
is.  in  accordance  vdth  the  Dopa.rtmont  of  Agriculture  Organic  Act  of 

1944  (5  u.s.c.  565a). 
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mpxmwm  this  appropriation 

The  Office  of  Administrator,  Agricultural  Research  Administration  pro¬ 
vides  for  direction  and  supervision  of  the  Administration  which  comprises 
the  Bureau  of  Animal  Industry;  Bureau  of  Dairy  Industry;  Bureau  of  Plant 
Industry,  Soils,  and  Agricultural  ^ugineering;  Bureau  of  Entomology  and 
Plant  Quarantine;  Bureau  of  Agricultural  and  Indiistrial  Chemistry; 

Bureau  of  Human  Nutrition  and  Home  Economics;  and  Office  of  Experiment 
Stations.  The  Administrator  is  also  responsible  for  general  administra¬ 
tion  of  the  Special  Research  Eiind  and  general  supervision  of  the  Agri¬ 
cultural  Research  Center. 

Functions;  The  Office  of  -^mini strator  plans,  develops,  coordinates, 
and  directs  the  scientific  research  program  -of  the  Agricultural  Re-' 
search  Administration  to  assure  the  most  effective  utilisation  .of 
personnel  and  facilities;  relates  the  Department’s  research  program 
with  those  going  forward  in  private  industry  and  in  other  Govern¬ 
mental  agencies;  and  determines  research  objectives  in  the  light  of 
changing  needs  of  agriculture  and  of  the  Nation  for  foods  and  fiber.- 

Exam.ples  of  Activities; 

Administration  and  Direction  of  the  Agricultural  Research  Administra¬ 
tion;  The  Office  of  Administrator,  to  assure  integration  and  co¬ 
ordination  of  all  phases  of  the  reBea,rch  of  the  Administration,  care¬ 
fully  considers  each  uroposed  Indivi'^.ual  research  uroject,  each  budget 
estimate,  a.nd  each  nronosed  memorandum  of  understanding  and  cooperative 
agreement  covering  coouerative  research  with  State  agricultural  experi¬ 
ment  stations  or  other  agencies.  Approval  of  the  Office  of  Ad.ministra~ 
tor  is  required  on  all  such  undertakings  and  proposals. 

As  a  further  effort  to  integrate  and  render  more  effective  the  research 
program  the  following  procedure  is  being  developed  within  the  Admin¬ 
istration:  .  ■  ■ 

(1)  Joint  consideration  of  uroblems  confronted  or  as  they  m.ay 

be  anticinated.  This  consideration  is  on  a  plane  irrespective 
of  agency  functions;  It  is  directed  to  an  objective  analysis 
with  a  view  of  developing  (a)  .aommon  understanding  of  the 
factors  involved,,  (b)  areas  of  -interest  not  covered  by 
current  research  (c)  the  need  for  additional  research,  if 
any,  and  (d)  the  procedures  required  in  a  full-rounded 
program. 

(2)  Determination  of  agency  responsibility.,  in  furthering  the 
urogram  developed  by  joint  consideration,  o'f  problems, 

(3)  Formulation  of  revised  or ’ new  project  outlines  by  the 
responsible  agencies,  and  the  'submission  of  those  outlines 
for  review  and  integration,  in . conformity  with  the  research 
program. 
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(4)  Fornulation  and  sudnission  of  ■budgst..estinates ,  as  required 
in  order  "better  to  suT)port  current  research  or  to  o'btain 
necessary  support  for  the  additional  resea,rch  decned 
advisa'ble.  •  • 

In  this,  .nroceduro,  there  iS’  recognition  of  the  need  for  consultation 
Hith  the  Directors  of  State' Agriculture,!  Experiment  Stations,  through 
their  Comittee  on  Organization  and  Policj^,  or  hy  regional  or  lesser 
groups,  in  order  to  effect  the  closest  possi"ble  integration,  the 
naxinuin  effectiveness,  and  a  nininun  of  over-lepping. 

This  is  a  large  undertaking  that  r-dll  take  nuch'time  fully  to  ac¬ 
complish,  but  a  beginning  has  been  made  and,  as  the  procedure  is 
clarified  and  better  understood  by  all  agencies  concerned,  progress 
should  become  proportionately  rapid.  ' 

Because  of  the  importance  of  vitamins,  both  in  animal  feeds  and  in 
human  food,  and  the  necessity  for  vitamin 'determinationp  in  carrying 
out  the  research  of  most  of  the  Agricultural  Research  Administration 
bureaus,  a  study  was  made  of  the  methods  used  for  vitamin  determina¬ 
tions  by  the  different  bureaus.  The  results  of  the  study  made  avail¬ 
able  to  the  bureaus  the  experience  each  had  gained  in  the  use  of 
various  methods.  An  inventory  of  spocla,!  equipment  for  vitamin 
determinations  and  its  location  in  the  different  bureaus  ’'a,s  furnished 
to  further  facilitate  research  involving  vitamin  determinations  .and 
to  avoid  unnecessary  duplication  of  research  equipment. 

Eor  use  by  the  delegates  of  the  Third  Inter-American  Agricultural 
Conference  at  Caracas,  Venezuela,  July  24  to  August  7>  19^5»  "^ke 
Office  of  -Aiministrator  i/as  responsible  for  leadership  in:  the  . 
preparation  and  assembly  of  summary  statements  by  specirlists  of  the 
Administration  relative  to  various  phases  of  American  agriculture, 
together  with  complete"  references  to  pertinent  literature,  and 
abstracts  of  an  extensive  list  of  important  scientific  pa.pers;^  assembly 
of  a  bibliography  of  approximately  1,800 titles  of  up-to-date  literature 
dealing  x^rith  all  phases  of  American  agriculture;  and  assembly  and 
shipment  to  Caracas  of  various  research  publications  of  the  Department 
and  the  State  agricultural  experiment  stations. 

Supervision  of  maintenance,  operation,  and  furnishing  of  facilities 

and  services  at  the  Agricultural  Research  Center;  The  facilities 
maintained  include  fire  protection,  sewage  disposal,  mail  and 
messenger  service,  emergency  and  first  aid  infirmary  service,  road 
maintenance,  inspection  of  buildings  for  fire  hazards  and  general 
safety  of  operations,  upkeep  and  maintenance  of  grounds  adjacent  to 
3  laboratory  buildings,  guard  service  for  these  buildings  and  night 
road  Patrol.  ,  Supervision  is  provided  for  facilities  for  x»rork  per¬ 
formed  on  a  reimbursa,ble  basis.  These  facilities  include  electrical 
distribution,  water  distribution,  central  hea.ting  plant,  telephone 
switchboard,  granarj^,  coal  handling,  building  m.aintenahcc,  mechanical 
shops,  and  farm,  operations. 


-.9.  -  ;  , 

An  increased  road  haintcnanco  ■nrogran  was  effected  in  the  fiscal 
year  19^5*  29.5  niles  of  road  ^'dth  an  a.vera.ge  of  20-foot  width, 

or  3^6,079  square  yards,  i-ras  maintained;  7^1 120  square  yards  were 
retreated  and  I2,g60  sqiiar.e  yards  were  given,  an  initial  surface 
treatment;  17,6lU  lineal  feet  of  shoulders  wqre  trimmed;  519  lineal 
feet  of  ditches  were  cleaned;  and  1,106  lineal  feet  of  concrete  cruh 
and  gutter  were  installed.  There  were  1,450  '.square  yards  of.  plant- 
mixed  patching  and  7>200  square  yards  of  skin,  patching.  The  mainte¬ 
nance  operations  required  2,9^5  tons  of  hank  gravel  and  42,650  gallons 
of  bituminous  material. 

The  sewage  disposal  plant  capacity  was  increased  with  a  new  pump  pit 
and  installation  of  two  200-galloh  per  minute  pumps.  During  the 
fiscal  year  1945,  the  plant  disposed  of  approximately  133>o6o., 000 
gallons  of  sewage.  ‘  •  r  :  "  .  .  ' 

Reimhursa.hle  work  performed  by  the- Center  during  the  fiscal  ,  year  1945 
amounted  to  approximately  $935»000.  In  this  connection,  7»230,000 
kilov.ratt  hours  of  electrical  energy  were  purchased  and  distributed 
ove*r  the  Center-oxmed  lines.  The  electrical  distribution  system  xiras 
increased  by  13,8BO  feet  of  sin.cle  phase  2,400  volt  line;  5>600  feet 
of  3  phase,  4  x»rire,  4,4oO  volt  line;  3j000  feet  of  208  volt  secondary 
line;  and  eight  52T7'A  2, ’400  volt  single  pha-se  transformers.  •'127,000,000 
gallons  of  X, rater  x»rere  supplied  from  the  Center’s  xmter  system.  Process 
steam  supplied  to  laboratories  amiounted  to  Il,4g3f000 'pounds  .and  the 
heating  load  required  5^*296,000  pounds  of  steam.  ■  The  mechanical  •. 
shops  received  and  completed  .over  4,000  requests  Dor  serxrice. 

The  granary  purchased  and  processed  3>2l4  tons  of  livestock. and 
poultry  feed.  The  coal-handling  facilities  distributed  19,590  tons 
of  coal.  The  farm  section,  as  required  by  the  re seanch  bureaus, 
supplied  labor,  m.aterials.,  and  equipment  needed  in  facilitating  the 
farm  and  field  x«rork  of  the  bureaus. 

(b)  Special  Research  Fund,  Depantment  of  Agriculture 

(Allotment  to  -Office  of  ildjuini strator )' 

This  budget  schedule  covers  obligations  under  an  allotment  for  the  Special 
Hesearch  Fund  laboratory  to  conduct  resea.r'ch  into  the  relation  of  soils 
to  plant,  animal,  and  human  nutrition,  a  project  which  is  placed  under 
the  direct  supervision  of  the  Agricultura.1  Research- Administrator ,  since 
the  subject  matter  is  not  exclusively  x^ri thin  the  fxinctions  of  any  one 
constituent  Bureau. 

(c)  "iforking  Funds  (Office  of  Administrator) 

This  budget  schedule  covers  obligations  under  a.dvances  to  the  Office  of  - 
Administrator,  pursuant  to  section  6OI';  of  the  Economy  Act  of  June  30* 

1932,  for  services  performed  for  agencies  as  indicated  in-  the-  following 
statement  of  obligations  under 'supplemental  funds. 
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STAT.EI'iaiT  OF  OBLIGATIONS  UNDSR  SUPPLS^rENTAL  KINDS 
£19.45  'and  1946,  figures  include  overtime  cos-ts] 


Item 

Obligations, 

1945 

Sstima.ted 

obligations, 

1946 

Estimated 

obligations, 

1947 

Special  Research  Fund,  Department 
of  Agriculture:  For  lahoratory 
for  research  into  relation  of 
soils  to  plant,  -animal  and  human 
nutrition  . . . . . 

$104,627 

$107,540 

$106,193 

forking  Funds,  (Office  of  Adminis- 

trator.  Agricultural  Research 
Administration)  Advances  from: 

War  Production  Board;  For 
directing  and. coordinating 
investigations  in  food  com¬ 
pression,  packaging  of  de¬ 
hydrated  compressed  food 
products,  and  related 
studies  ' . . .  . . .  . . . 

1,365 

< 

Public  Buildings  Administra- 
tion:  Emergency  guards  at 
the  central  guard  office, 
Agricultural  Research  Center 

4,582 

1.392 

Na,r  Department:  Liming, 
fertilizing,  .seeding  and 
mulching  required  to  restore 
approximately  500-  acres  at 
the  Agricultural  Research 
Center  used  by  War  Depart¬ 
ment  as  an  airport  . . . 

,16,000' 

Total,  Working  Funds  ... 

5,947' 

17,392 

Total,  Obligations  under  supple¬ 
mental  funds  . . . 

110,574 

124,932 

106,193 

PASSMGER-CABHIING  VIEICLSS 

The  estimate  for  ,the  purchase  of  passenger-carrying  vehicles  for  the 
Office  of  Administrator,  Agricultural  Hesearch  Administration,  contemplates 
a  decrease  of  $50  ($750  in  1947,  and  $800  in  1946)  in  expenditures  for 
this  purpose.  The  total  estimated  expenditure  of  $3,000  will' permit 
(1)  the  operation  and  maintenance  of  10  vehicles  and  (2)  the  replacement 
of  1  vehicle,  or  approximately  10^  of  the  total  numher  in  use,  at  a  net 
cost  of  $750  when  the  estimated  exchange  allowance  is  taken  into  account  . 

No  funds  are  requested  for  the  purchase  of  additional  vehicles. 
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The  cars  involved  are  necessary’’  for  the  conduct  of  operations  at  the 
Agricultural  Research  Center  v^hich  covers  an  area  of  11,700  acres. 

The  vehicle  to  be  exchanged  is  ten  years  old  and  has  been  driven  more 
than  62,000  failes.  The  car  replacing  it  will  be  used  by  the  Super¬ 
intendent,  Office  of  Operations,  in  supervising  the  maintenance  and 
operations  of  the  Agricultural  Research  Center. 
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PSTALTY  MIL  ESTIMTE 
Sec.  2,  PuLlic  Law  364,  ySth  Congress 
(Allotment  to  Office  of  Administrator, 
Agricultural  Research  Administration) 


I  i  :  :  Increase  (+) 

:  1945  i  1946  :  1947  ! or  decrease  (-), 

I_ I_ I ;  1947  over  1946 

Category  1  .  :  $15  :  $15  ;  $15  :  $ 

Category  2  .  ;  3^0  :  369  i  369  » _ -  - _ 

Total  .  :  395  ;  3^4  :  384  : 


Category  1  consists  of  bulletins  and  circulars  reporting  the  resixlts  of 
research  mailed  in  response  to  requests  for  information  on  research 
problems  vrhich  are  received  by  the  Office  of  Administrator. 

Category  2  consists  of  administrative  correspondence  necessary  for 
(a)  carrying  on  the  work  of  the  Office  of  Administrator,  involving  the 
administration  and  direction  of  the  Agricultural  Research  Administration 
which  comprises  the  Bureau  of  Anima,l  Industry;  Bureau  of  Dairy  Industry; 
Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering;  Bureau  of 
Entomology/  and  Plant  Quarantine;  Bureau  of  Agricultural  and  Industrial 
Chemistry;  Bureau  of  Human  Hutrition  and  Home  Economics;  and  the  Office 
of  Experiment  Stations;  (b)  conducting  administrative  operations  at  the 
Agricultural  Research  Center,  particularly  the  mailing  of  business 
documents,  such  as  purchase  orders,  contracts,  and  vouchers,  in  connec¬ 
tion  with  the  services  and  supply  activities  performed  by  the  Center; 
and  (c)  conducting  the  research  program  of  the  Plant,  Soil,  and 
nutrition  Laboratory  at  Ithaca,  Hew  York, 


■'ll 


•s 
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SPECIAL  SSSEA'RCk  VUITO,' '  tiSPARTi^BET  01'"  AGRICULTURE 


Appropriation  Act  ,  19^6  . . . '  '$1, OSS, 000 

Anticipated  .siipplejiiental*.  fpr.  o.ddi.tipnPl., cost-6  due  to  ’  .  ;  ' 

the  Pederal  Employees . Pev  Act  of.  19-^5  . .  +120,000 

Totpl,  anticipated  .availahle  ,  19^6  . . ••■?:> .  1,20S,000 

Budget  esti;nate  ,  X9.^7- ,  . . . .  . . .  .  i  .- .  .  1, 193»QOQ 

^.Change  .for  -1.94.7. _  .,.,i  .  .  ‘-t.-  ■ 

Ove.rtijTie .  dec,.rea.se.,  ,  -1.7,5921  ,.>  - 

Increa.se... ..  :. ..  .+2-, 9 21  . . . .  -19 ,.000 


PROJECT  STATEI.-ISU;r 


■'  .10 

-  ■;-o; 

: 

1946  -  -  -  ‘ 

.•^94701  •: 

Increase.'  or 

■  Project  •-.  ■ 

:  1949 

(.estimated) 

(estimated) 

decrease 

1 .  .  Spec ia  1  r e s e a.r ch . 

•  ■ 

lahorat  or  ie  s  in  mag  or 
...agricultujral .  regions 

;  $694,932 

.  $721, 6S2 

$723,126 

+$1,444 

2.  Special  research 
projects  . 

39  3, '533 

444,704 

■446,181 

+1,477 

3.  Administration  of 
pa.yments  to  States, 
under  Title  I, 
Bankhead- J one s ■ Act  . . 

4.  Overtime  'oay . 

:  20,073 

:  126,063 

23,693 

17,921 

23,693 

-17,921 

Covered  into  Treasury  as 
’miscellaneous  receipts. 

Public  Law  929  . . 

Unobligated  balance  . . . i 

:  77 

-  26,661- 

:  _  _ 

-  - 

-  1 

Total  at’a liable . 

•I, 226, 364 

1,203^000 

•  1, 

L93,ooo 

-19,000  (1) 

Anticipated  ..supplemental 

:  ..  -  ’  - 

.4  .-rlPOAGOO 

.  -  ..T, 

'  -'Total  estimate  ’or 

4 

1 

appropriation  . . . . : 

: 1,226, 364 

1,  OSS',  000 

1, 

193,000 

' 

iuCRSASES.  OR  DECREASES  ''. 


(l)  The  net  decrease,  of’, $19, OOP  for  1947  consists  of 


decrease  for  overtime  ai^d  an-uncrease '  of  $2,921.  (for 


the  $17,921 


the,  projects 


'indicated)  f-or’pludiag  on  ^,alfuil -year  .oasis  in  19^7  , 


yrj  thin,- grade 


salary  advaraceinents  Klji-t^  are- estimated  to,  he  in  effect  for  only  a 


part  of  the '.fiscal ‘year  [194' 
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WOHEC  OTDER.  THIS  APPROPRIATION 

Oeneral ;  Section  4,  Title  I,  of  the  Bankhead-Jones  Act  (approved 
June  29,  1935)  provides  that  4o  percent  of  the  fund  appropriated  in 
any  one  fiscal- year  pursuant  to  that  Title  shall  constitute  the  , 
'’Special  research  fund,  Department  of  Agriculture,"  and  shall  he 
available  for  (a) • the- establishment  and  maintenance  of  research  . 
laboratories  and- facilities  in  major  agricultural  regions  of  the 
United  States- and  the  prosecution  of  research  at  such  laboratories;  _ 
(b)  special  research  projects  approved  by  the  Secretary  of  Agriculture 
and  conducted  by  such  agencies  of  the  Department  of  Agriculture  as  the 

.  Secretary  may ■  designate  or  establish;  ■  and  (c.)  administration  of  the 
provisions  of  the  Act  authorizing  payments  to  States,  Hawaii,  Alaska, 
and  Puerto  Rico  for  research  to  be  conducted  by  agricultural  experi¬ 
ment  stations.  Section  1  of  the  -^ct  specifies  thPt  the  work  conducted 
under  the''  Special  Research  Fund  shall  be  "research  into  lav/s  and 
princi-oles  -underlying  basic  problems  of  agriculture  in  its-broadest 
aspects;  research  relating  to  the-  improvement  of  the  quality  of,  and 
the  development  of  new  and  improved  methods'  of  production  of,  distri¬ 
bution  of,  and  new  and  extended  uses  and  markets  for,  agricultural 
commodities  and  bjn-)roducts  and  manufactures’  thereof;  and  research  re¬ 
lating  to: the  conservation,  development,  and  use  of  land  and  water  ■ 
resources:  f  or- agricultural  -ourooses." 

The  actual  and  estimated  a  roro-oriations  and- the  authorized  a-o-orop- 
ri  at  ions  -unrirr  Title  I  of  cJ.e  Bankhead-Jones  Act  for  the  Special 
Research  Pund  since  its  establishinent  are  as  follows: 


Airnropriated 


Pi  seal 
year 

Regional 
lab  ora-' 
torie's  ' 

Special 

research 

projects 

Administration 
of  Banlohead- 
Jones  payments 
..  to  States 

: .  ,  Total . 

1 

Total 

authorized 

1936 

$  200,000 

$  192,000 

$  8,000 

$  400,000 

$  400,000 

1937 

4oo , 000 

384,000 

16,000  . 

800,000 

800,000 

193s 

6060000 

576,000 

24,000 

1,200,000 

1,200,000 

1939 

700,000 

672,000 

28,000 

i,4oo,ooo 

1,600,000 

1940 

700,000 

672,000 

. 28 , 000 

i,4oo,ooo 

2,000,000 

1941 

700 , 000 

672,000 

28,000 

1 , 4oo , 000 

2,000,000 

1942 

701,528 

480,003 

24,769 

1,206,300 

2,000,000 

1943 

700,000 

427,000 

23,000 

1,150,000 

2,000,000 

1944 

733,100 

456,045 

22,941 

^1,212,086 

2,000,000 

1945 

7^+2,315 

46l , 108 

22,941 

^1,226,364 

2,000,000 

*1946 

721,682 

444, 7o4 

23,693 ' 

^1,208,000 

2,000,000 

*1947 

723,126 

446,181 

23.693 

1,193.000 

2,000,000 

*  Estimated 

^  Incl-udes  $65,000  au-nro-nriated  in  the  Pirst  Suerlemental  Appropriation  Act, 
1944,  for  overtime. 

'b/  Excludes  $23,473  transferred  in  19^5  Appropriation  Act  to  "Salaries  and 

expenses.  Office  of  Administrator,  Agricultural  Research  Administration." 
cy  Includes  $120,000  estimated  additional  f-unds  required  pursuant  to  Pederal 
Employees'  Pay  Act  of  1945  (Public  Law  I06). 
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The  amount  authorized,  according  to  the  terms  of  the  Act,  is 
distributed  on  the  basis  of  50  per  cent  for  regional  laboratories, 

48  per  cent  for  special  research  projects,  and  2  per  cent  for  the 
a.dministra.t ion  of  Bankhead-Jones  payments  to  States.  This  percentage 
distribution  was  followed  in  the  appropriations  until  the  fiscal  year 
1942  when  the  appropriation  for  the  Special  Research  Fund  was 
reduced;  hov/ever,  none  of  the'  reduction  was  applied  to  the  amount  for 
regional  laboratories  ,  Since  that  time  the  amount  for  regional 
laboratories  has  been  specifically  stated  in  the  appropr-iat ion-  act. 

Special  Research  Laboratories  in  Major  Agricultural  Regions: 

ITine  regional  labora-tories  have  been  established  under  the  provisions 
of  Sections  1  and  4  of  the  Banldiead- Jones  Act  of  June  29,  1935,  to 
provide  a  joint  Department  and  State  experiment  station  attack  on 
problems  of  regional  or  national  scope.  -  These  regional  laboratories, 
vrhich  v/ere  established  and  are  conducted  in  each  case  v;ith  the 
cooperation  and  participation  of  the  State  agriculturail  experiment 
stations  in  the  respective  regions,  serve  as  focal  centers  for 
regional  coordination  and  cooperation  on  research  in  the  subjects 
under  study  by  tfoe  laboratories.  The  work  of  the  laboratories  is  ' 
centered  especially  upon  phases  of  the  problem  under  study  which 
v/ould  be  difficult  or  impossible  for  an.  individual  State  or  a  group 
of  States  to  und.ertake.  ■  : 


(Continued  pn  next  page) 
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The  allotments  made  to  Special  Research  Fund  Regional  Laboratories  for 
the  fiscal  year  1945  and  the  estimated  allotments  for  the  fiscal  years 
1946  and  1947,  are  as  follows: 


Laboratory 

Location 

» 

f 

Allotment , 

1945' 

Estimated 
allotment , 
1946 

Estimated 
allotment , 
1947 

1.  Regional  Vegetable 

Breeding  Laboratory 

Charleston,  S,  C. 

$  66,254 

$  69,997 

$  69,997 

2,  Regional  Pasture 

Research  Laboratory 

State  College,  Pa.  _ 

57,839 

62,820 

62,820 

3.  Regional  Soybean 

TiQ'hnr*53t:rir*'^r*  . . - 

TTrbaua ,  111, 

81,801 

88.460 

88,460 

4,  Regional  Swine 

Breeding  Laboratory 

Ames,  Iowa 

59,806 

64,492 

64,622 

5.  Regional  Sheep 

Breeding  Laboratory 

Dtibois,  Idaho 

55,730 

60,434 

60,737 

6.  Regional  Animal 

Disease  Laboratory 

Auburn,  Ala 

68,460 

66,124 

66,118 

7.  Regional  Labora- 

tory  for  Improve- 

ment  of  Viability 

i  n  PrmT  +.  w  . . 

Ea.st  Ta.'n R T  ri g ,  Mich, 

99,713 

109,470 

110,049 

8.  Regional  Salinity 

Tia*hr\r*i:>’h.nr»Tr  «  ^  . 

Ri  ,  Cslif, 

84.316 

94,130 

94,130 

9.  Regional  Laboratory 

for  Research  into 

the  Relation  of 

Soils  to  Plant, 

Animal,  and  Human 

TvTnt.T  it;!  nn . . 

Ithaca,  IT.  Y. 

95,227 

105,755 

106,193 

.0.  Overtime  pay . 

73.169 

10  *.495 

Total  available  . . 

742,315 

732,177 

723,126 

Excess  of  obliga- 

tions  over  appro- 

priation  due  to 

Public  Law  106,. 

-  69.283 

_ 

Total  appropria- 

tion  or  estimate. 

Special  Research 

Fund  Regional 

Laboratories  .  . . 

742,315 

662,894 

723,126 
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Examples  of  progress  and  current  program;  The  following  are  examples  of 
the  progress  made  and  work  conducted  at  each  of  the  laboratories  during 
the  fiscal  year  19^5* 

Regional  Vegetable  Breeding  Laboratory?  (Approved  by  the  Secretary, 
November  30,  19355  located  at  Charleston,  South  Carolina). 

G-eneral  0b,jective5  The  primarj'’  purpose  of  the  laboratory  is  the  develop¬ 
ment  of  principles  and  methods  of  breeding,  the  determining  of  methods 
of  inheritance  of  specific  characters,  the  finding  and  use  of  superior 
germ  plasm,;  the  production  of  promising  breeding  stocks  tb  be  used  in 
producing  new  varieties  of  vegetables  that- will  be  resistant  to 
diseases  and  insects,  to  adverse  temper'atures- and  that  will  be  of 
high  quality  and  great  yielding  ability  in ■ the  Southeast.  "These 
basic  principles  and  materials  are  to  be  further  used  or  applied  in 
practi-cal  breeding  by  the  cooperating  States  and  .others.  I'  Erom  its 
breeding  stocks  the  laboratory  in  addition  develops  new,  improved 
varieties  of  vegetables  for  the  Southeast.'  Currently  the  program 
includes  work  on  tomatoes,  sweet  corn,  peas,  beans,,  watermelons,  and 
cabbage,  Preliminaiy  studies  are  in  progress  on  lima  beans  and 
carrots  which  vdll  form  the  basis  for lartier more  extensive  studies. 

The  laboratory  is  credited  v.dth  the  first  publication  in  any 
language  on  the  genetics  of  vitamin  content  of  a  horticultural  crop. 

Through  studies  on  the  inheritance  of  ascorbic  acid  (vitamin  C)  in 

snap  beans,  the  laboratory  has  demonstrated  that  the  progeny  of 
•certain  crosses  have  a  much' higher  ascorbic  acid  content  than  either 
parent.  This  fact  offers  possibilities  for  developing  new  varieties 
with  higher  ascorbic  acid  values. 

The  ¥ando  pea  variety  developed  by  the  laboratory  was  shown  by  tests 

to  have  great  possibilities  for  commercial  freezing.  In  tests,  which 
were  conducted  by  the  Western  Regional  Research  Laboratory  in  cooper¬ 
ation  wi-bh  the  Utah  and  Washington  Agricultural  Exneriment  Stations, 
the  Wando  variety  was  sunerior  to  all  others  in  yield,  skin  texture, 
flavor,  and  color.  V^ando  was  developed  by  the  U.  S.  Regional 
Vegetable  ^reeding  Laboratory  and  released,  for  trials  and  to  seedsmen 
a  few  years  ago  as  a  cold-tolerant  variety.  Under  Charleston,  S.  C. , 
conditions  (usually  considered  Unfavorable  for  peas)  , the  yields  of 
Wando  compare  favorably 'with  pea  yields  obtained  In  the  major  pea¬ 
processing  areas  of  the  countrs’’.  Eavorable  reports  on  yield  and 
q'uality  have  been  received  from  other  of  the' Southeastern  States. 

Three  ear-worm- resistant  top-c^oss  svreet  corn  hybrids  developed  by 
the  laboratory  compare  favorably  with  the  commercial  •variety  G-olden 

Cross  B^tam  in  quality  and  yield.  The  niaCih  (pellagra-preventive 

vitaminl  content  of  four  locaily-- produced  sweet  corn  strains  has  been 
found  to  be  significantly  higher  than  that  of  Golden  Cross  Bantam, 
Included  in  these  four  strains  are  Wliitc  Kiawah  and-Wapuob,  two 
varieties  released  by  the- laboratory  last  year. 

Definite  progress  has  been-made' In' combining  wilt  resistance' and 

anthracnose  resistance  in  watermelons  wi'th'high  quality  and  with 

” tough”  or  "slippery”  type  rind. 
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P.egional  Pasture  Research  jjalporatoryt  (Approved  Tsy  the  Secretary, 
Pehruarj''  20,  1936;  located  at.  State  College',  Pennsylvania). 

Seneral  Ohjective;  The  Northeastern  Region  is  an  important  source  of 
milk  for  the  centers  of  population  alon_g  the  eastern  seaboard.  Milk 
is  important,  to  hman  health,  and  the  sunply  of  milk' and  products  made 
from  it  are  inadequate  to  meet  all  the  demands.  Perhaps  the  greatest 
single  limiting  factor  in  milk  production  is  inadequate  nutritious 
forage  throughout  the  grazing  season.  The  pasture  improvement  program 
of  the  laboratory  was  established;  to  .increase  the  productiveness  of 
pasture  during  the  entire  grazing  season  and  to  orovide  surpluses  in 
the  form  of  grass  silage  or  hay  to  be  used  as  roughage  for  covrs  during 
periods  v/hen  pasture  is  not  available.  These  objectives,  through 
effective  cooperation  of  the  tw,elye  northeastern  States,  are  being 
achieved  by  the.  development  of  improved  techniques  and  principles  of 
breeding,  improved  strains  of  pasture  plants,  and  better  pasture 
management  practices. 

As  a  result  of  -pasture  management  experiments,  -particularly  on  pasture 

renovation,  (conducted  by  the  laboratory  in  cooperation  with  the 

Northeastern  Agricultural  Experiment  Stations)  improved,  practices,  are 

being  advocated  by  extension  agronomists  and  accepted  on  farms  in  the 

region.  Methods  of  establishment  and  management  of  .-the;,  larger-growing 
grasses  and  legumes  not  only  on  unproductive '■pasture' land  but  on  -pro¬ 
ductive  crop  land  as  well  have  been  develbued  to  the  uoint  where  they 
are  becoming  adopted  as  -practical  procedures  on  farms.  During  the 
year  a  further  expansion  of  the  oasture  management  studies  was 
initiated  in- cooperation  with  the  Pennsylva.nia.  Agricultural;  Experiment 
Station  by  setting  up  experiments  to  study  how  best  to  manage  orchard 
grass  and  Ladino  clover  pastures  for  dairy  cov/s  and  for  turkeys. 

Pasture  production,  irr  the  region  could  be  greatly  increased  through 
nitrogen  fertilization.  Ic-  many  cases,  hovrever, '  the  luxuriant' growth 
of  grass  following  nitrogen  fertilization  crov/ds-  out  much  of  the 
clover,  and  the  yields  decline  unless  nitrogen- ap-nlications  are  made 
at  frequent  intervals,.'  Studies  during  the  -past  year  suggest  that 
nitrogen  fertilizer  may.be  used  to  give  increased  .-production  of  grass- 

cl.over  pastures  early  i-h  the  soring  when  clover  grov/s  less  vigorously 
than  Kentucky  bluegrass  and  yet  a  satisfactor;’/'  stand  of  clover  may  be 
maintained  if  the  -pasture  is  pro-perly  managed. 

Encouraging  -progress  is  being  made  experimentaldy  in  -the  production 

of  hybrid  seed  in  orchard  grass.  The  production  of  hybrid  seed  of  the 
forage  grasses  for  commercial  use  is  limited  by-.- the  fact  that  .both 
male  and  female  parts  are  borne  in  the  same  flower.  Hence,  removal 
of  the  male  flower  parts  from  plants  of  the  female  parent,  accom¬ 
plished  by  dctasseling  in  corn,  is  not  feasible,  It  may  be  possible,, 
hov/e.ver,  to  accomplish  the  same  purpose  in  orchard  grass  by  use  of  a 
type  of  male  sterility  that  has  been  discovered.  V/hon  male  sterile 
plants  of  this  type  arc  crossed  with  appropriate  male  fertile  lines, 
the  resulting  single  cross  plants  are  all  male  sterile,  i.e.,  they 
do  not  produce  pollen.  Such  single  crosses  can  be  used  for  producing 
double  cross  seed  vrithout  the  necessity  of  detasseling.  This  devel¬ 
opment  holds  promise  of  ap-olying  to  pasture  grasses  the  breeding 
principle  which  has  been  so  successful  in  increasing  corn’ yields 
through  the  use  of  hybrid  seed,  ; 

i 
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At  the  request  of  the  Editor  of  Botanical  Boview,  all  the  •published 
literature  dealing  v/ith  the  cytology  and  , genetics  of  forage  g:rasses 

has  been  reviewed,  interpreted,  and  prepared  for  publication .  This 
review  paper,  which  summarizes  results  presented  in  more  than  600 
research  papers,  will  berve  as  a.'  compendiinn  of  information  for  all 
research  workers  dealing  with  improvements  by  breeding  of  the  forage 
grasses. 

Meadow  fescue  plants  highly  resistant,  if  not  immune,  to  crovm  rust 

have  been  discovered.  Hepeated  inoculations  under  controlled  greenhouse 
conditions  have  failed  to  induce. crown  rust  on  the  most  resistant 
plants.  Since  crown. rust  is  one  of  the  most  common  and  destructive 
of  diseases  affecting .meadow  fescue,  this  new  stock  has  great 
potential  value  for  improving  this  crop. 

Alfalfa  and  clover  seed  may  be  treated  with  fungicides  to  kill  surface- 

borne  dis.easos  and  stored  for  more'  than  a  yea,r~ without  lowering 

germination  of  the  seed.  This  finding  sho'iald  .be  important  in  prevent¬ 
ing  the  introduction  of  destructive  diseases  by  seeds  shipped  into 
areas  where  the  diseases  do  not. already  exist. 

Regional  Soybean  Laboratory? .  (Approved  by  the  Secretary, 

Eebniaiy  20.,  193^;  located  at  Ur'oana,  Illinois). 

G-eneral  Objectives  Soybean  production  increased  from  23,0955002 
bushels  in  193^  to  192, 863, .000  bushels  in.  I9lf^.  +he  crop’s  estimated 
va,luc  to  the  growers  for  beans,  forage,  pasture,  and  soil  improvement 
is  over  one-ha,lf  billion  dolla.rs,  and  soybean  processing  is  now  a 
’400  million  dollar-a-year  industry,  fhe'  need  for  protein  and  oil  for 
food,  feed,  and  other  industrial  purposes  ■  ha.s  made  the  soybean  of 
vital  im.portance  in  the  present  emergency.  The  rapid  expansion  of 
this  crop  into  new  a.reas  has  made  it  necessary  to  develop  new  strains 
or  va,rieties  adapted  to  varying  environments.  Such  varieties  must 
produce  satisfactorily,  and  havVe  high  oil  content  of  desirable  quality. 

Six  States  of  the  Eorth  Central  Region  in  19^5  have  planted  over 

450,000  acres  of  the  variety  Lincoln  released  by  the  laboratory  three 

years_ago.  This,  a,creage  should  result  in  a  production  of  over  H 
million  bushels  of  seed,  an  ample  supply  to.  meet  all  1946  seed 
requirements  and  leave  some  for  processing.  The  variety  has  con¬ 
tinued  to  yield  m.bro'  than  4  bushels  per  acre  higher  than  the  commonly 
grown  varieties  in  its  area  of, adaptation  and  has  also  continued  to 
be  the  highest  in  oil  content;-  it  is.  likewise,  resistant  to  lodging 
and  is  generally  satisfactory  in  other  agronomic  characteristics. 
Cooperative  planning  in  the  region  has  provided  a  more  even  distri¬ 
bution  of  high  quality  seed  throughout  the  area  where  it  is  adapted, 
thus  making  the  variety  more  rapidly  availa,ble  to  producers. 

During  the  past  year  a  nev;  early  soybea^n  variety  ” Elambea.u"  has  been 

named  and  increased  for  release.  This  strain  las  been  tested  for  two 
years  in  the  Uniform  Cooperative  Soybean  Hurseries  and  for  several 
years  previously  by  the  Uisconsin  Agricultural  Experiment  Station 
at  Spooner,  Wisconsin,  where  it  was  developed  in  cooperation  with  the 
laboratory.  It  has  averaged  ten  days  earlier  than  Mandarin,  the  most 
commonly  grown  early  variety,  and  has  yielded  better  than  any  other 
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strain  in  its  maturity  class.  Flamt)eau  has  also  averaged  higher  in 
oil  content  than  other  varieties  of  similar  maturity.  •  The  development 
and  release  of  this -new  strain  will  mean  more  profitalale  soybean 
production  in  Northern  Minnesota,  North  Dakota,  Northern  Wisconsin, 
and  probably  in  other  sections  of  the  northern  states  where  a  very 
early  maturing  variety  is  desired.  Seed  of  this  strain  is  being 
increased  in  Wisconsin  and  limited  quantities  should  be  available 
to  farmers  in  19^6. 

Increased  yields  and  better  weed  control  may  be  exr>ected  from  May  15 

pla-nting  than  from  Auril  l’^  planting,  under  conditions  frequently 

encountered  in  the  South,  according  to^  cooperative  date-of-planting 

studies  conducted  by  the  laboratory.  These  later  seedings  of  the 
improved  adapted  southern • varieties  now  being  increased  and  dis¬ 
tributed  to  farmers  will  result  in  ma^terially  improved  quality  of 
seed  for  industrial  use. 

The  variety  Ogdon  has  been  increased  during  the  last  two  years  to  the 

extent  that  seed  is  generally  available  for  use  in  the  upper  south, 
the  area  where  it  has  been  found  by  extensive  testing  to  be  v/ell 
adapted.  Through  the  v/ork  of  the  laboratory,  Ogden  has  been  foTind 
to  be  lodging-resistant  and  higher  in  oil  content  than  other  strains 
commonly  grown  in  that  a-rea. 

An  extensive  soybean  disease  survey  has  been  conducted  whereby  the 

most  widespread  a,nd  potentially  destructive  diseases  have  been  singled 

out  for  intensive  study  in -regard  to  cont rol  measures .  Tbe  soybean 
diseases,  vrildfire  and  brov/n  stem  rot,  are  being  studied  currently. 
Uniform  testing  of  chemical  seed  treatments  in  18  cooperating  states 
has  given  no  indica.tion  that  seed  treatment  offers  any  promise  of 
practical  disease  control.  The  process  by  i^rhich  leaves  become  in¬ 
fected  with  bacteria  in  the  development  of  bacterial  leaf  spots  has 
been  critically  studied  with  the  result  that  new  concepts  have  been 
developed  regarding ' the  method  of  infection  in  a.11  crops,  narticularly 
soybeans.  This  has  enabled  pathologists  to  test  varieties  for  disease 
resistance  in  the  field  and  obtain  reliable  evaluations  of  them.  One 
variety,  Clemson  Non-shatter,  thought  earlier  to  be  resistant  to 
bacterial  pustule,  has  weathered  these  critical  tests  and  is  now 
recognized  as  resistant.  This  variety  will  novr  be  used  as  breeding 
material  in  the  development  of  nev;  resistant  strains.  , 

Prompt  harvesting  and  proper  storage  of  soybean  seed' to  •grovent  weathe'r 

damage  is  imnortant  in  •producing  high  quality’ oil.  Chemical  studies  at 
the  laboratory  have  indicated  that  good  seed  quality  is  important  in 
nroducing  good  soybean  oil.  Badly  weather-damaged  ' seed  has  been  shovm 
to  ha.ve  a  free  fatty  acid  content  several  times  as  high  as  sound  seed. 
This  results  in  a  severe  loss  in  quantity  as  well  a.s  in  quality  of  the 
oil.  Badly  weather-damaged  seed  suffers  in  some  seasons  a  loss  in 
dry  vreight  amounting  to  as  much  as  25  percent. 


-  20  - 


Rei£:ior-al  Syrlne  Sreedin<q:  Laporator^*;  (Arirtroved  by  the  Secretary,  . 
December  22,  1936;  located  at  Ar.ies,  lova)  ... 

Oeneral  Ob^iective:  There  has  been  relatively  little  improvement  in  the 
economic  cha,ractcrs  of  sv/inc  nor  in  the  develo-pmcnt  of  imnroved  svrine 
breeding  methods  during  the  past  several  decades.  In  light  of  the  faxt 
that  svinc  -nroduce  anoroximately  one-half  of  the  total  tonnage  of  nca,t 
of  the  ITation  the  lack  of  attention  to  this  phase  of  swine 'production 
has  been  a.  serious  handicap  to  the  svdno  industry.  The  laboratory  is 
attem-nting,  through  research,  to  explore  the  possibilities  for  anplj/'ing 
the  science  of  breeding,  including,  recently  discovered  teciinioucs ,  to 
speed  the  inrorovenent  of  sv/inc.  The  laboratory  -orogram  v;a:S  nlanncd  to 
discover,  develop,  and  test  •Droccdurcs  of  breeding  that  may  be  used  by 
hog  -oroducers  in  im-nroving  productiveness  of  sov;s,  ^grov^th  ra.tc  of  'pigs, 
economy  of  gains,  vita.lity  of  "oigs,  and  desirability  of  carcasses. 

The  first  -oroccdurc  explored  was  to  test  the  avp-olica-tion  to  hog  breeding 
of  the  nrinciples  that  have -been  used  successfully  vrith  coni.  This 
procedure  seemed  to  bC'S-ound  as  it  offered  oipnortunity  not  only  for 
testing  the  usefulness  of- inbred  lines,  for  crossing  to  -produce  market 
hogs  but  also  for  speeding  impi-ovcmont  in  the  "seed  stock  value"  of 
purebred  hogs.  ■  The  initial'  step  in  thlo  -program  v/a.s  to  form  inbred 
lines,  using  five  breeds  -  Poland  China.,  Duroc -Jersey,  Hampshire,  Chester 
White,  and  Danish-Landrace  -  and  three  c-rcrssbreecL  foundations  -  Landrace  ■ 
X  Tamv/orth,  Torkshire  x  Poland  China.,  and  (Landrace  -  Ta..mv/orth)  x  Duroc 
Jersey.  A  total  of  56  .lines  have  been  . started,  but  14  of  thesG„hay6  _.  . 
been  dro-p-oed  beca.use  of  ■poor  ■performance,  or  are  being  converged  to 
form  nev,'  lines.  '  w  .■  . 

Trials  for  testing  thc-nerf ornance  of.  inbred  lines  in  to-perosses,  single 
crosses',  triple  line  crosses,  -an.d  breed  crosses  are  being  eentihued.. 
Ap-proximately.  SOO  litters  vrero-  produced  in  1944  at  the  follovdng  co-^ 
operating  stations  in  the  Worth  Centra.l  region!  Illinois,  Indiana.,  '' 
lovra,  Minnesota,  Missouri,  Webra.ska,  Oklahoma.  a.nd  V/isconsin.  A-p'orox- 
imately  6OO  inbred  boars  from  the  various  projects  have  been  released 
to  faixi-ers  for  use  in  topcrosscs.  A  fev.'  t:',-ials  have  been  conducted 
vrith  inbred' boars  in  toperosses  at  the  stations.  PePO'rts  from  fa.fmers 
and  result's  obtained  at.  .sta.tions  indica.te  that  the  use  of  boars  from 
good  inbred  lines  oh  noninbred  sov's  mayr  result  in  a.  little  increase , 
a.bout  2  or  3  percent,  i'n  .the  v/eight  of  litters  at  weaning  a.go  and 
about  7  percent  .more  v./eight  -per  litter  (a.pproximatcly  100  -pounds)  ' 

v.^hon  the  pigs  a.re  6  months  old,  a. s.  compared  to  litters  by  noninbred 

purebred  boars.  Such  crosses  have  .also  given  some  increase .  in'  viabil-. 
ity  as  m'ea.sured  by  the  number  of.  -pigs  v/eaned  per  litter. 

Trials  completed  during  the  .year  .v;ith  triple  line  crosses  ha.vc  given 
encoura.ging  results  from  tv;o  -points  pf  viev/!  (l)  as  a  moans  of  imp-rov¬ 
ing  the 'breeding  value -of  purebred  hogs ,  and  (2)  a.s  an  means-  of  '  improv-' 
ing  the -performance  of  both  -ourebred  and  crossbred  hogs  for  the  pro- - 
duction  of  m.arket  hogs-.-  r  Single  line  cross  sews  aatcd.~-to' an  inbred' • 
boar  of  a  third  inbred  line  .hp.ve  produced  pigs  that 'equal '  or- exceed 
litters  of  purebred  nen-inbred  stock  in  numbe-r  of  pigs  farrbvred',  more 
of  the  Pigs  born  su.hvivc.  and  they  s'hov/  an  pppreciable  increase-  in  . 
rate  of  grov/th  to  m.arkct  v/eight.  Da.ta  available  suggest  that- for  - 
good  inbred  lines,  triple  cross  litters  may  bo  expected  to  'v/oigh  about 
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300  looiinds  more  "per  litter  at  6-nonths  than  •pure  Irods  not  inlrud,  if 

they  arc  fed  for  naxinun  performance,,  -he,  increase  is  due:  to  more  pigs 
per  litter  and  to  increa.sed  rate  of  growth  of  the  pigs.  Survival  of 
pigs  seemingly  is  one  of  the  most  important  factors  in  respect  to 
economic  production. 

Only  a  few  double  line  crosses  have  been  tried.  The  results  suggest 
that  these  nay  exceed  triple  line,  crosses  in  performance  but  the 
results  are  not  yet  conclusive. 

Results  achieved  with  lines  from  crossbred  foundations  have  shevm  tha.t 
a  breed  or  line  may  be  improved  quickly  by  crossing  to  one.  superior  in 
the  characters  in  i^rhich  improvement  is  'desired.  Apparently  a  new  line 
or  a  new  breed  can  be  formed  much  more  rapidly  from  crossbred  stock 
than  is  believed  generally,  • 

Carcasses  of  hogs  from  the , various  inbred  lines  studied  in  packing 

plants  have  been  satisfactory  to  packer  graders.  These  .carcasses  have 
yielded  a  higher  percentage  of  the  primal  cuts  (ham,  loin,  shoulder 
butt  and  picnics)  a,nd  loss  fat  than  .the  average  of  the  "pa.ckers  kill" 
for  hogs  of  similar  x^^reight.'  This'  change  .in  carcass-  quality  may  be 
extremely  important  when  lard  m.ust  again ,  compete  vrith  other  shortenings. 

Regional  Sheep  Breeding  La,boratoryt  (Approved  by  the  Secretary, 
February  24,  1937;  located  at  Dubois,  Idaho). 

G-eneral  Ob.iective:  The  tvrelve  westeir  States  have  approximately  tv;o- 
thirds  of  all  the  breeding  sheep  in  the  United  Sta.tes.  This  populati.on 
of  sheep  produces  approximately  275  million  pounds  of  v;ool  annually  and 
supplies  about  65  percent  of  the  lamb  used  by  the  consuming  public.  'In 
producing  this  essential  wool  and  -meat,  sheep  utilize  a  large  proportion 
of  the  vast  areas  of  the  region  that  are  suited  only  for  grazing. 

Certain  of  these  areas  are  not  adapted  to  other  kinds  of  range  livestock. 
Utilization  of  these  grazing  areas  to  best  advantage  necessitates  the 
development  of  specialized  sheep  for  the  type  of  environm.ent  v/hich  the 
area  affords.  ■  - 

The  laboratory  has  as  its  objective,  through  the  a.pr)lication;  of  breeding 
methods,  the  improvement  of  range  sheep  that  will  excel  present  sheep 
in  adaptability,  yield  and  quality  of  v/ool,  and  in  lamb  production. 

The  characteristics  in  sheep  that  are  of  greatest  value. in  range  pro¬ 
duction  are  given  emphasis  in  the  breeding  program. 

High  Production  of  Wool  Pe.r  Sheep  Important.  Sinc.e  emphasis  Xi/as  placed 
upon  the  selection  for  longer  staple  wool,  for  smoother  sheep-  -  v^hich 
seem  to  favor  length  of  staple  -  there  has  been  a  consistent  increa,se. 
in  length  of  staple  produced  until  in  the  Rambouillet  flock  at  the 
laboratory  bctvrocn  60  ,‘and  JO  percent  of  the  total  dip  v/as  graded  .Staple 
Combing.  The  difference  in  yield  per  fleece  of  the  above  gra.de  and 
that  of  the  shorter  stanle  wool  that  grades  Rrench  Combing  xiras  approx¬ 
imately  one  poxind.  Under  existing  conditions  this  increased  yield  is 
vrorth  about  $1.00'.  Inasmuch  as  this  difference  in  production  is 
essentially  due  to  selection,  which  is  a  practical  procedure  for  the 
ranchman,  and  as  this  difference  in  production  is  quite  largely  net 
gain,  a  fruitful  means  for  improving  the  basic  economy  in  sheep 
production  is  provided.  . 


-  22 


Selection  for  Snoothness  in  Banbouillet.  Efforts  to  eliminate  skin  fo-'^-s 
from  the  Eambouillet ■  flock  have  heen  very -successful-.  Records 
that  sheep  hred  for  freedom  from  wrinkles  in  the  skin  'over  body 
or  nock,  produce  longer  staple- v/ool ,  and  more  clean,  sco^*-'*^^  wool  than 
sheep  with  wrinkles.  These  results  also  provide  a  for  improving 

range  sheep  of  the  fine  wool  type  that  is  withir  C-ne  practical  reach  of 
the  ranchman.  In  a  period  of  four  years  tbe  fianbouillet  lam'bs  at  the 
labora,tory  showed  a  25  percent  increase  in  freedom  from-  wrinkles, 
indicating  that  the  change  can  be  effected  rather  quickly.  The 
flock  is  now  rapidly  nearing  the  point  where  emphasis  on  skin  folds 
vrill  be  less  necessa,ry.  bTien  this  goal  is  accomplished  it  will  permit 
the  laboratory  to  pay  increased  attention  to  selection  for  other 
traits  of  economic  importance  such  as  body  weight,  fleece. -weight,  and 
staple  length. 

Defective  Jaws  in  Sheep.  This  defect  has  been  analyzed -and  found  to  be 
an  inherited  character  of  a  complex  nature,  ''■feen.  one  or- both  parents 
had  defective  jaws  l6.4  percent  of  the  progeny  vrere  defective  as 
compared  to"  1.4  percent  of  the  progeny  in  a  flock  in  which  all ' 
animals  were  norm.al.  Too  long  and  too  short  jaws  are'  both  definite 
hindrances  in  feedin^g  and  can  be  eliminated  from,  a  floclc-by  carefull.f 
selecting  away  from  it. 

Heritability  of  Weaning  Characters.  Estimates  of  heritabili  V  indicate 
that  quite  rapid  progress  can  be  expected  in  eliminatine  v/ool-blindness 
in  those  lines  of  the  labora,tory '  s  flock  where  so.me  .a«Jnetic  variability 
exists  at  present.  A  fairly  rapid  ra.te  of  imp-rovGraent.  can  be  expected 
for  .weaning  weight  and  sta-ple  length  v/here  sele-ctibn  is  directed  toward 
these  ends.  The  results  for  body  type  score  and  condition  score  are 
disa-ppointing  so  far  as  the  possibility  of  realizing  any  great  improve¬ 
ment  .in  them  is  concerned.  While,  obviously,  these  two  characteristics 
are  very  important  as  the  end  products  in  production,  a  study . of . 2,000 
lambs  indicates  they  a.re  inherited  only  to  a. slight  degree,  namely  I3 
percent  for  ma.rket  type  (body  type) and  4  percenf  for  condition.  The 
reason  for  this  lo\ir  heritability  in  sheep  is  due  to  the  very  high 
influence  v;hich  environmental  factors  have-  upon  market  type,  which 
itself  is  highly  influenced  by  condition-.  In  other  words,  vrhen  a^  ram 
lamb  is  superior  in  market  t^nDC.  and  condition  or  degree  of  finisn,  the 
chances  that  he  v;ill  reproduce  his  kind  are  extremely .  smaill.  Total 
production  of  products  such  as  wool  and  weight-  of  lamb  is  a.  much  safer 
guide  in  selecting  animals  which  vrill  reproduce  their  kind. 

Regional  Anima.l  Disease  La.boratoiy ;  -  (Approved  by  the  Secretary, 
Eebruary  24,  1937 >  located  a.t  Auburn,'  Alabama)'^  '  . 

&enera-l  Objectives;  Livestock  production  in  the  Southeast  is  handi¬ 
capped  by  the  diseases  and  parasites  that  beset  the  animals.  Livestock 
producers  suffer  not  only  la-rge  direct  losses  but  a.re  also  burdened  by 
such  intangible  losses  as  failure  of  yo’jng  animals,  to  grow  normally  and 
decreases  in  production  of  meat,  milk,  v-rool  and,  eggs.  The  present  need 
for  animal  products  makes  it  imperative  that  every  effort  should  be 
made  to  obtain  maximum  production  economically. 
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The  .research  program  was  planned  to  de.yelop  methods  of  controlling 
certain  diseases  and  parasites  for  which  practical  measures  had  not 
"been  devised.  The  principles  established  in  the  original  program 
will  be  used  in  determining  the  nature  and'means  of  control  of  other 
infectious,  conta.gious,  or  para,sitic  diseases. 

VJ'orm  Parasites  of  Cattle.  The  daily  administration  of  3  'to  gram  doses 
of  phenothia.zine  to  a  group  of  parasitized  calves  -resulted  in  the  dis¬ 
appearance,  within  15  da.ys,  of  eggs  of  stomach  warns  and  nodular  worms. 
Eggs  of  other  gastrointestinal  rouadworms  decrea,sed  materially  in 
numbers.  The,  labora,tory  .also  found  that  the  da.ily  administration  of 
4  grams  of  phono thiazine  to  each  of  two  weaned  parasite-free  ca..lvos 
grazing  on  a  pasture  infested  wit.h  parasites  prevented  infection  I'/ith 
stomach  worms.  These  calves  became  only  lightly  infected  with  other 
.gastrointestinal  roundworms.  Op  the  other  hand,  untreated  calves  on 
the  same  pasture  became  moderately  infected.  Similar ' results  were 
obtained  when  parasite-free  calves  receiving  phenothiazine  in  daily 
doses  were  given . cultures  of  gastrointestinal  parasites.  Parasite  eggs 
voided  by  the  treated  calves  failed  to  hatch  while  those  from  untreated 
controls  produced  viable  larvae.  In  another  test  involving  11  ca,lves, 
exposed  to  infection  with  la.rvao  reared  in  the  laboratory,  it  was 
found  that  daily  doses  of  4  to  S  grans  of  phchothia,zine  prevented 
infection  with  2  species  of  stomach  xforms  and  the  cattle  nodular  worm., 
and  decreased  materially  the  degree  of  infection  v/ith  other  nena,todes. 
These  results  indicate  that  dair5mion  le^ho  are- feeding  their  v/ea,ned 
calves  while  ,  on  pasture  may  control  pa,rasitisn .  by  mixing  phenothiazine 
with  the  ground  feed. 

Experiments  under  way  af  the  laboratory  indicate  that  calves  are  much 
more  susceptible  to  the  bovine  stradn  of  stona.ch  woims  than  they  are 
to  the  ovine  'strain,  and  that  lambs  are  more  susceptible  to  the  ovine 
strain.  This  finding  is  of  much  practical  impoTtance  in  the  Southeast 
as.  one- of  the  reasons  frequently  given  for -the  absence  of  sheep  on 
the  farms  of,  the  region  is  the  danger  of  transmitting  stomach  v.rorns 
from-  sheep  to  cattle. 

■Bovine  Coccidiosis.  Ca,lves  previously  expo.sed  to  Eimeria  bovjs,  one  of 
the  two  highly  pathogenic  coccidia  of  cattle,  cither  failed  to  develop 
symptoms  or  developed  only  slight  symptoms  of  the  disease  follovring 
artificial  inocula,tion,  while  controls,  not  previously . cxpos.ed,  devel¬ 
oped  moderate  to  severe  symptoms  following  exposure.  -Even  though  no 
clinical  symptoms  appeared  following  exposure  the  resistant  calves 
voided  cocysts  in  ntimbers  comparable  to  those  passed  by  the  susceptible 
calves  which  developed  marked  sj/mptoms.  ■ 

Naturally  acquired  clinical  coccidiosis  v/as  observed  by  the' laboratory 
during  the  year  in  3  animals  one  or  more  years  old,  In  2  of  these, 
Eimeria  zurnii  was  apnarently  the  causa.tive  agent.  '  This  finding  ■ 
confirms  earlier  observations  that  the  above  snecies  is  associated  with 
most  of  the  cases  of  clinical  coccidiosis  in  older  cattle. 

The  laboratoiy  is  continuing  studies  on  the  life  cycle  of  other 
coccidia  that  are  found  to  be  associated  with  symptoms  of  clinical 
coccidiosis . 


Johne's  Discaso.  The  Johnin  test  and  slaughter  nethod  of  control*has 
continued  to  give  good  results.  .  Tlirce  herds  in  ’-rhich  clinical  Johne’s 
discaschas  caused  serious  losses  have  now  been  accredited  as  being 
Johne's  disease-free. 

The  Johnin  test  on  53^  tuberculin  noga.tive  cattle  at  a  local  stockyard 
gave  only  3  reactors.  The  three  reactors  were  negative  on  laboratory 
examination  for  Johne's  disease.  A  microscopic  study  of  tissues  from 
102  reactors  to  Johnain  revealed  39  positive,  2  suspicious,  and  6l 
negative  for  Johne's'  disca.se.  It  was  found  that  7^  percent  of  the 
negative  cases  were  in  a  single  herd.  It  v;as  imrossible  to  determine 
why  such  a  high  percenta^ge  of  the  reactors  in  this  group  were  negative 
on  labora.tory  examination. 

Microscopic  study  of  tissues  from  175  visible  lesion"  reactors  to 
tuberculin  vra^s  made  to  determine  whether  Johne's  disease  wa.s  present. 

The  results  were  31  positive,  11  suspicious,  and  133  negative.  Consider¬ 
ably  more  positive  ca.ses  were  found  in  specimens  from  the  Northeast  and 
Southeast  than  from  the  MiddJe  West.  It  seems  proba„ble  that  some  of  the 
"no  visible  lesion"  ca.ses  originating  in  the  Middle  West  had  been 
sensitized  to  tuberculin  through  association  vjith  tuberculous  poultry. 
Under  such  conditions  the  tissues  would  not  be  expected  to  be  positive 
on  labora.torj'’  cxamina.tion  for  Johne's  disease. 

There  are  indications  that  the  specificity  of  tuberculins  and  Johnins 
caji  be  increased  through  chemical  trcatm.cnt.  Hov/ever,  further  work 
must  be  done  before  a^  definite  method  .ca.n  be  recoiracended  and  adopted. 

■  Regional  Labora.tory  for  Improvement  of  Viability  in  Poultry: 
(Approved  by  the  Secretary,  December  23,  1937;  located  a.t  East  Lansing, 
Michigan) . 

G-eneral  Objectivot  Paralysis  of  the  legs  a.nd  wings,  defective  vision, 
and  enlarged  livers  a.re  the  most  comjnon  manifestations  of  lymphomatosis, 
the  one  disease  among  chickens  that  causes  an  annual  mortality  of  close 
to  forty  million  a.dult  birds.  Under  present  price  conditions  these  birds 
have  an  estimated  value  of  $60,000,000.  This  disease  is  prevalent  on 
millions  of  farms  throughout  the  United  States  and  in  many  other  countrie 
in  the  world. 

The  program  of  the  laboratory  was  planned  to  detemino  the  cause  of 
Ijnnphomatosis ,  the  manner  in  which  it  was  spread  and  methods  for  its 
control. 

Cause  of  the  Disease.  The  exact  cansc  of  lymphcma,tosis  remains  xmdo- 
termined,  although  the  causative  agent  has  some  of  the  characteristics 
of  a  virus.  The  disease  can  be  i-eproduced  experimentally  by  the 
injection  of  \\nfiltered  tissue  materia.!  ta.ken  from  affected  birds  but 
thus  fp.r  it  has  not  been  demonstra-ted  that  lymphomatosis  can  be  produced 
by  a  filterable  agent. 

Transr.ission  of  the  Disease.  The  tra.nsmission  of  lymphomiatosis  under 
natural  conditions  is  being  carefully  studied.  An  analysis  of  five 
years'  data  involving  about  4, 700  chickens  reveals  that  this  disease 
is  spread  both  by  way  of  the  ha.tching  egg  and  by  conta.ct  with  infected 
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chitskens.  The  exact  proportion  of  lyraphonatosis  which  is  transnitted 
throUj?h  renains  to  he  determined,  nor  has  it  been  -nossihle  to 

determine  the  m.ode  of  transmission  hy  contact.  Becaaise  of  snace  limita¬ 
tions  it  has  not  been  possible  to  'ascertain  at  what  a„a;e  transmission  by 
cohta,ct  is  most  likely  to  take  -olnco. 

The  results  obtained  in  transmission  studies  indicated  that  lyrphom.a.tosis 
may  be  controlled  to  some  extent  by  isolating  and  raising  the  young 
chickens  awavy  from  the  older  birds,  many  of  ’.'rhich  are  infected.  The 
value  of  this  practice  ims  demonstrated  by  keeping  a  flock  completely 
isolated  to  maturity  (3OO  days),  after  v/hich  tine  these  birds  were 
housed  and  maintained  for  an  additional  60O  days  without  a,  single  ca.se 
of  lymphomatosis  manifesting  itself,  even  though  they  ^'ore  in  a,  building 
vrith  other  chic’rens,  many  of  vdiich  succumbed  to  the  disease. 

Transmission  by  Inoculation.  The  relati-'^ely  long  and  variable  period  of 
one  month  to  3  years  of  age  required  for  lymphomatosis  to  develop  natur¬ 
ally  among  chickens,  and  the  uncertain  nuraber  of  cases  likely  to  occur 
have  emohasised  the  need  for  doveloning  a.  dooendable  means  of  inducing 
the  disease  by  inoculation.  The  laborat or:'  developed,  over  a  pe^fdod  of 
years,  strains  of  the  disease  which  when  used  to  inoculate  chicks 
resulted  in  a,  large  n-umiber  srecurabing  to  the  disease  at  an  ea.rly  age, 
usually  in  about  10  days.  Since  the  inocula  used  to  rcoroduce  the 
disease  have  contained  a  large  number  of  live  trimor  cells  the  results 
obtained  ^'ore  interoreted  to  bo  caused  by  the  transplantation  of  tumor 
cells  to  the  recioients.  Recently  encouraging  results  have  been  obtained 
from  inoculation  by  the  use  of  cell-free  inocula.  The  disea.se  produced 
by  inoculation  and  that  which  occurs  naturally  a'ouear  to  hare  similar 
gross  and  nicrosccoic  characteristics  but  they  differ  grea.tly  in  their 
rate  of  development. 

Methods  of  Control;  Extensive  research  has  been  conducted  at  the  labor¬ 
atory  to  determine  the  value  of  chickens  bred  for  resistance  to  the 
disease.  The  degree  of  success  attained  deihonstrates  the  desirability 
of  following  this  -nrocodure  as  a  control  mc'asure.  Ror  example,  x^irhen  the 
female  chickens  which  Mere  hatched  in  19^4  wore  400  days  of  age,  the 
323  in  the  susceptible  group  had  a.  mortality  from  lymphomatosis  of  33*^ 
percent;  v/hereas  the  332  resistant  birds  which  x^rerc  raised  Xidth  the 
other  group  had  a  mortality  of  only  12. 3  percent.  The  difference  in 
mortality  of  more  than  21  norcent  in  favor  of  the  chickens  v/hich  ha,vc 
been  bred  for  resistance  to  lymphomatosis  is  certainly  significant. 

Poultrynen  can  apply  the  principle  of  breeding  for  resistance  to  lympho¬ 
matosis  by  Tiating  year  after  year  their  hens  v;hich  have  the  largest 
number  of  progeny  at  a  given  ago  with  the  assurance  that  the  mortality 
in  their  flocks  will  be  reduced. 

ITo  biological  test  ha.s  been  developed  that  will  make  possible  the  identi¬ 
fication  of  infected  breeding  stock  thereby  facilitating  the  removal  of 
such  bir''''s  from  the  breeding  pens.  Infected  birds  can  be  identified 
now  only' by  testing  the  viability  of  the  urogony  from,  individual  hens 
which  are  raised  in  isolation  and  under  rigid  quarantine.  Such  a 
•nrocedurc  is  necessarily  lim.itcd  to  c:'Coerimcntal  work,-  The  laboratory 
has  not  been  able,  as  yet,  to  determine  what  uroportion  of  eggs  from 
affected  hens  are  infected  v,dth  lymphomatosis. 
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The  following  practices,  rigidly  adhered  to  hy  the  laboratory,  have 
prevented  all  known  diseases,  except  lymphomatosis,  and  all  parrsites 
except  coccidia  from  occurring  in  the  flocks: 

1;  The.'ma,intcnance  of  a  rigid  quarantine  against  anyone,  other 
than  employees,  entering  the  premises,  and  against  bringing 
other  poultry,  including  breeding  stock,  on  the  premises. 

2\  The  use  of  screened  doors  and  windows,  and  screens  over  all 
openings,  and  excluding  wild  birds  from  the  houses. 

3.  Raising  and  keeping  the  chickens  in  complete  confinement, 
that  is,  within  houses. 

4,.  Excluding  used  feed  bags,  egg  cases,  chicken  coops,  etc. 
from'  the  premises. 

5.  ,A  change'  of  out^side  clothing  and  shoes  on  the  part  of  all 
employees  before  entering  the  poultry  houses. 

6>.  The  maintenance  of  clean,  sanitary  quarters. 

Many  of  these  practices  are  simple  enough  that  they  can  be  adopted  and 
used  on  many  farms  where  the-  poultry  entearprise  is  of'  financial  import¬ 
ance.  Preventing  or  reducing  the  number  o'f  diseases  and  parasites  to 
v/hich  mos.t  poultry  are  exposed,  would  bring  about'more  efficient .  pro¬ 
duction  and  greatly  reduce  mortality. 

Pegidnal  Salinity  Laboratory:  (Approved  by  the  Secretary,.. 

December  23,  1937,  loca.ted  at' Pavers  idc,  California). 

G-eneral  Objective:  There  are  about  20  million  acres  under  irriga,.tion 
west  of  the  Mississippi"  River  of  \mich  an  estimated  9  million  acres 
have  had  their  productivity • impaired  or  threatened  by  excessive 
accumulation'’  of  soluble  salts.  The- prevention  of  salt  accumulation  in 
irrigated  districts,  and  the  removal  of  salts  •oresent  in  harmful  amounts 
are  dependent  unon  good  drainage.  The  laboratory  is  developing  and 
improving  methods  of  lea.ching  salts  from  soils  through  im.p roved  drainage, 
i's  selecting  sa'lt-toler'ant  crops  or  strains  of  these  crops,  aud  is 
determining  what  cultural  practices  will  reduce  salt  accumulations  or 
their  -effects  upon  plants.  The  aim  of  this  program  is  to'  make  available 
for  the  production  of  food,  feed,  and  fiber  all  laud  suita.ble  for  culti¬ 
vation  and  to  keep  that  land  in  suitable  condition  for  a  continuing 
agricultural  enterprise. 

Alfalfa  is  the  most  important  crop  in  the-  western  .states.  In  many 
areas-  the  soils 'a.re  salty  or  are  irrigaled  with  wa.ter  containing 
appreciable  am.ounts  of  salt.  Under  these  conditions,  yields  of  forage 
.and  - s-eqd  production  are  reduced,  .aud  the  life  of  the  stand- is  shortened. 
PreliEiinary  studies  haVe  been  carried  out  to  detemnino  the  salt  tolerance 
of  several  varieties  of  alfalfa.  These  include  Ccalifomia  Common  and 
Arizona  Chilean  .vrhich  are  commonly  grown  in  the  vrest,  .'other  varieties 
developed' in  this  country,  and  three  -obtained  from  Uo'rth;  Africa,  v/hich 
show  some  promise  of  being  resistant  to  saline  conditions.  In  these 
trials,  the  alfalfa  variety  Ranger' ha.s  done  well  under  salt  treatment , 
and  the  varieties  Tunisia  and  Temacin  from  Uorth  Africa  appear  to 

have  relatively  high  salt  tolerance.  More  extensive  studies  are  in 
progress  with  the  varieties  that  did  well  in  these  initia.l  trials. 

These  will  provide  data  on  longevity  of  stand  and  the  effect  of 
successive  cropping  on  yield  under  salty  conditions  comparable  to 
those  feund  in  the  field. 
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Twenty  different  species  of  grasses  are  "being  groTO  in  both  saline  (0.2 
percent  salt)  and  non-saline  soils  in  order  to  ascertain  the  relative 
ability  of  the  different  species  to  tolerate  soil  salinitj^.  There  is  a 
wide  variation  in  relative  growth  among  the  various  species.  The  yield 
of  Bermuda  grass  on  the  saline  soil  is  86  percent  of  that  on  the  non¬ 
saline  soil.  By  contrast,  the  production  of  Foxtail  on  the  saline  soil 
is  only  15  percent  of  that  on  the  control.  Bermuda,  Bhodes,  Hescue,  ... 
Alkali  Sacaton,  Mountain  Brome  and  Perennial  I^e  grass  all  produced 

relatively  good  yields  on  saline  soil.  This  study  showed  that  when 
considering  salt  tolerance  of  plants  it  is  necessary  to  distinguish 
betw'een  mere  tolera,nce  of  the  sa,lt  and  the  ability  to  make  appreciable 
growth  in  its  presence.  For  example.  Western  Wheatgrass,  Wild  Ifye, 
Saltgrass  and  Tall  Fescue  are  knovm  to  be  able  to  survive  in  the 
presence  of  considerable  quantities  of  salt,  but  this  study  indicated 
that  the  ability  to  grow  in  the  presence  of  soil  salinity  does  not  keep 
pace  with  their  ability  to  survive,  since  they  produced  only  about 
25-35  percent  as  great  a  yield  as  in  the  salt-free  soil. 

Studies  of  the  laboratory  indicated  a  vgde  difference  in  the  ability 

of  different  crops  to  -penetrate  saline  soil  and  to  absorb  v/ater.  In  a 
non-saline  soil,  roots  of  beans,  eorn,  alfalfa  and  cotton  were  found  to 
penetrate  soil  readily  to  a  depth  of  33  inches,  and  to  remove  all 
available  water.  These  same  crops  were  ghown  on  soil  varying  gradually 
in  salt  content  from  none  at  the  surface  to  0.25  percent  at  a  depth  of 
33  inches.  Bean  roots  did  not  enter  soil  containing  0.2  percent  salt 
and  were  able  to  remove  only  a  sma,ll  amount  of  moisture  from  soil  con¬ 
taining  0.15  percent.  Com  roots  barely  entered  soil  with  0.2  percent 
salt  and  wore  able  to  remove  pra-ctically  no  water  therefrom.  Alfalfa 
roots  entered  soil  which  contained  0.25  percent  salt  but  were  able  to 
remove  very  little  of  the  soil  moisture  present  in  such  soil.  Cotton 
roots  were  not  only  able  to  enter  soil  containing  0.25  percent  salt  but 
were  able  to  remove  most  of  the  available  water  present  in  such  a  soil. 

The  slow  ra,te  of  imter  infiltre.tion  on  slightly  saline  lands  used  for 
spreading  spring  flood  waters  to  replenish  unde rgro\ind  supplies  is  a 
serious  problem  in  areas  where  pur.iping  is  relied  upon  for  irrigation 
purposes.  Ea.tes  of  infiltration  of  water  into  the  soil  may  be  reduced 
to  such  a  low  value  that  v;ater  spreading  would  be  questionable  from  an 
economic  standpoint.  The  continued  use  of  such  lands  is  dependent  upon 
the  determination  of  the  causes  of  decreasing  pemea.bility  in  these 
areas  and  the  development  of  methods  to  eliminate  them.  Laboratory 
studies  have  been  conducted  using  undisturbed  soil  cores  taken  from  .the 
field.  It  v;p.s  found  that  the  resistance  to  infiltration  usually' 
occurred  in  the  surface  few  inches  and  that  the  reduction  in  permea¬ 
bility  apneared  to  be  related  to  biological  growth  under  submerged 
conditions.  Drying  the  soil  and  the  use  of  disinfectants  tend  to 
maintain  high  rates  of  water  infiltration.  These  studies  have, been  in 
cooneration  v;ith  the  Bureau  of  Leclama,tion,  Soil  Conservation  Service, 
the  State  of  California,  and  tv/o  Water  Storage  Districts. 


-  2S  - 


U.  S,  Plant,  Soil,  and  l^utrition  Laboratory''?  (ATonrovcd  by  the? 
Secretary,  January  1,  1939;  located  a.t  Ithaca,  Hew  York). 

G-eneral  Objective:  Physiological  disorders  of  man  and  anima,ls  in  certain 
sections  of  the,  country- have  claimed  increasing  interest  of  research  and 
nutrition  specialists-  in  recent  yea.rs.  The  cause  of  many  of  these  dis¬ 
orders  ha,s  been  identified  as  a  deficiency  of  one  or  more  essentia-1 
nutrients  in  the  food  or  feed  eaten.  Interest  is  being  centered  on  the 
role  of  the  soil  in  sunnlying  to  man  and  r>.nimals,  through  the  modiuri  of 
■  the  plants  grovm  on  them,  the  nutritiona,!  factors  reauired  for  nomial 
health  and  v/ell-being.  Prom  a  national  nutritional  standpoint  it  is 
essential  to  know  v/ha.t  a.rcr.s  a,re  supiolying  adequa.te  foods  and.  feeds  and 
wha.t  areas  a.ro  supnlying  inadequate  foods  and  feeds  to,  the  men  and 
.  animals  residing  there.  In  the  latter  case  it  is  necessa.ry  to  know  the 
extent  and  nature  of  the  deficiency  so  that  it  ma.y  be  corrected  by  direct 
additions  to  the  diet  or  supnlied  to  the  plants  in  the  foim  of  fertilizers 
or  by  Other  agricultural,  practices. 

Pactors  Influencing  the  Vitamin' Content  of  Plants.  .In  order  to  study 
variations  in  the  a,scorbic  acid  (vitamin  c)  content  of  tomatoes,  samples 
of  ripe  fruit  of  three  or  more  varieties  from  seventeen  widely  separated 
•locations  in  the  United  States  were  shipned  to  the  laboratory  for 
analysis.  It  was  found  tha.t  variations  in  the  a^verage  values  of 
ascorbic  acid,  considering  all  varieties  and  all  locations,  wore  from 
g.A  to  30.6  mg.  per  100  grams  of  fresh  fruit.-  One  individual  variety 
varied  from  10. 7  to  29.0  mg.  These  v/ide  va,riations  in  ascorbic  acid 
values,  associated  with  the  location  v/here'  the  plants  are  grown,  did 
not  seen  to.  result  from  differences  in  soil,  but  rather  from  cliriatic 
variables..  In  order  to  determine  the  effect  of  environmental  factors, 
the  labaratory. studied  the  influence  of  ripeness  at  tine  of  picking  and 
of  storage  for  10  days  at  tempera.tures  varying  from  65  to  90° 
ascorbic  acid  content  of  the  fruit.  Heither  factor' had  any  significant 
influence  on  ascorbic  a,cid  content. 

One  tomato  variety  grown  under  controlled  conditions  with  variations  of 
exposure  to  temperature  and  hiomidity  showed  that  -neither  of  these  varia¬ 
bles  produced  a  marked  effect  oia  the-  ascorbic  acid  content.  Plants  grown 
on  an  -S-hour  photoperiod  v/ero  lower  in  ascorbic  acid  thah  those  grown  on 
a  16-hour  period,  but  the  difference  Wcus  not  great.  In  contrast,  the 
amount  of  illumination  of  plants  prior  to  ha,rvest  had  a  r^arked  influence 
on  ascorbic  acid  values.  Transferring  plants  from  shade  to  sunshine  at 
the  time  the  fruits  were  ’’ma.ture  green”  resulte.d  in  a  rapid  increa,se  in 
the  ascorbic  acid  va.lues  of  the  fruits,  so  that-' at  the  tiric  the  fruits 
ripened  the  ascorbic  acid  content  was  equal  to  that  of  the  plants  grown 
continuously,  in  sunshine.  Similarly,  transferring  plants  from  sunshine 
to  shade  brought  about  a  decrease  in  ascorbic  acid. 

The  establishment  of  a  minimiom.  level  of  20  mg.  o:f  ascorbic  acid  per  100 
ml.  of  tomato  ,  juice  for  .those  chns  bea:ring  the  ’'accented”  seal  of  the 
American  Medical  Association's  Ceuncil  on  Poods  has  served  to  enph.asize 
the  practical  imnortance  of  the  laboratory's  studies  on  tomatoes. 

Results  have  indicated  that  fresh  tomatoes  of  many  varieties  frequently 
contain  much  less  than  20  mg.  of  ascorbic  acid  ner  100  g.  of  fi’esh 
weight.  Under  such  conditions  it  is  impossible  to  obta^in  tomato  juice 
from  such  fruit  which  would  meet  the  above  standard. 
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Distribution  of  Vitrimins  in  V-^heat.  laboratoiy  ha,s  develoned  a  sinplc 

method,  involving  fluorescence  nicroscop7  and  photomicrography,  for  de¬ 
termining  the  location  of  thiamine  and  riboflavin  in  a  sir^le  wheat  grain 
The  method  should  prove  useful  to  the  wheat  breeder  in  conjunction  with 
the  selection  of  varieties  and  strains  of  wheat  which  will  give  a  high- 
vitamin  flour.  At  -oresent  each  v/heat  selection  must  be  produced  in 
sufficient  quantity  to  provide  grain  for  a  trial  at  an  experimental  mill 
before  knovrledge  of  the  vitamin  content  of  the  flour  is  obtained.  The 
now  method  shoiold  speed  up  selection  by  eliminating  low  vitamin  vrheats 
very  early  in  the  breeding  program. 

Effect  of  Phosphorus  Fertilization  on  Feeding  Value  of  Crops.  Eo  signif¬ 
icant  difference  was  noted  in  the  growth  of  lamibs  fed  Canada  field  pea. 
hay  fertilized  v/ith  and  without  superphosphate.  The  phosphorus  study  i*s 
being  extended  tiirougjia  cooperative  project  with  the  North  Carolina 
Agricultural  Experiment  Sta.tion,  Soybeans  and  corn  are  now  being  pro¬ 
duced  on  a  soil  very  deficient  in  phosphorus  vrith  a  fertilizer  differ¬ 
ential  of  superphosphate.  Deeding,  digestion  and  nitrogen  balance  trials 
will  be  conducted  with  lambs  this  fa.ll  to  a.,scertaan  whether  superphos¬ 
phate  fertilization  increased  the  feeding  va.lue  of  these  crops. 

Manganese  Studies.  It  was  previously  reported  tha.t  in  the  absence  of 
manganese  the  leg  bones  of  rabbits  were  crooked,  stimted  and  brittle. 
During  the  past  year  the  labora.tory  found  a  clue  suggesting  the  role  of 
manganese  in  the  animal  body.  It  v/as  observed  that  an  importamt  enzjTne 
(alkaline  phosphatase)  in  the  bones  was  decreased  in  manega-nese-deficient 
rabbits.  It  is  probable  that  the  impaired  development  of  bone  in 
manganese  deficiency  is  explained  by  the  decreased  phosphatase  activity. 
The  la,b orators'"  ha.s  established  that'  the  manganese  requirement  of  the 
rabbit  is  1  milligram  or  less  per  day.  Preliminary  tests  of  forages 
from  certain  "sick”  areas  in  North  Carolina,  using  the  rabbit  as  a  test 
animal  have  given  some  evidence  that  the  forages  are  deficient  in 
manganese.  This  finding  ma,y  be  at  least  a.  pn.rtia.1  explanation  of  why 
ca.ttle  and  sheep  gra,zing  in  these  areas  progressivelj^  fail  in  health. 

Survey  of  Soil  and  Animal  Disease  Intorrela.tionships.  The  distribution 
of  the  nutritiona.l  troubles  in  both  pla.nts  and  a,nina,ls  in  the  United 
States  has  been  plotted  on  ma.ps  at  the  laboratory.  In  the  plant  series 
there  .are  outlined  the  generalized  r.reas  and  the  principal  crops 
associated  with  deficiencies  of  boron,  manganese,  zinc,  copper, 
magnesium  and  iron.  The  map  of  animal  troubles  shows  the  locations 
vrhcrc  deficiencies  of  calcium,  phosphorus,  cobalt  a.nd  copper  ha,ve  been 
reported  and  v.'here  selenium  toxicity  is  found.  A  generalized  iodine- 
deficient  area  is  also  shovm.  There  has  been  an  increase  in  the-  niamOcr 
of  reports  of  deficiencies  of  cobalt  in  cattle  in  the  last  two  or  three 
years.  It  appears  possible  if  those  reports  arc  further  substantiated,, 
that  eventua,lly  cobalt-deficient  areas  may  be  defined  over  much  of  the 
Atlantic  Coastal  Plain  and  over  the  Northeast  from  VJisconsin  through  New 
England. 
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S-pecial  Research  Projects; 

Part  of  the  Si^ecial  Research  Fund  is  available  to  the  Secretary 
of  A,e;ri culture  for  suecial  research  projects.  This  "oart  of  rhe 
fund  is  intended.  r)rinarily  to  enable  the  Secr«to,ry  to  undertalce 
studies  v-hich- pre  basic  to  agriculture •  in  its  broadest  e.spects  end 
which  may  be-  condiicted  by  such  agencies  of  the  Department  as  he 
may  designate  or  establish.  The  act  reouires  thr.t  the  research 
under  this  fund  "shall  be  in  addition  to  research  provided  for 

•  under  existing  law  (but  both  activities  shall  be  coordinated  so 
far  a.s  practicable)".  The  solution  of  many  problems  v-iiich  arise 
requires  resea.rch  of  fundam.ental  character  in  order  that  further 
progress  may  be  m.ade.  The'  appropriation  enables  the  Secretary  to 
undertake  such  work  within  the  lim.its  of  available  funds. 

In  administering-,  ■  budgeting,  and  using,  the  Special  Resea<,rch  Fund, 
no  money  is  allotted  to  the  bureaus  which  conduct  the  research 
until  carefully  written  project  plans  and  cooperative  a.rrangements 
arc  outlined  in  detail  and  a.Pproved  by  the  Secretary.  Allotments 
are  adjusted  on  the  ba^sis  of  changos  in  rela,tive  needs  of  the 
projects .which  are  under  way. 

Examples  of  Progress  and  -Current  Programs:  During  the  ten  years  that 
the  Special  Research  Fund  has  been  available,  99  separate  research 
projects  have  been  undertaken  and  72,  constituting  73  percent, 
ha„ve  been  terminated.  Of  those  terminated,  37  were  relatively 
short-time  studies  designed  to  provide  information  for  immediate 
needs.  Of  the  other  35  projects,  10  lirere  terminated  in  3  years, 

7  in  k  years,  3  in  5  years,  b  in,  6  years,  2  in  7  years,  4  in  S 
years,  and  3  in  9  years.  One  project  v/as  terminated  in  1945* 

A  total  of  27  projects,  involving  g  bureaus,  arc  now  under 

The- majority  of  these  27  projects  are  concerned  lith  fields  of  v.prk 
basic  to  aaricu'^.ture  in  its  broab-cst  aspects.  As  the  work  pro¬ 
gresses  and  as  the  needs  va.ry,  changes  in  em.phasis  are  made  from 
year  to  year.  With  the  completion  of  work  on  one  ph.ase  of  a  problem, 
the  attack  may  be  directed  to  another  phase  requiring  solution. 

The  follov..'ing  are  examples  of  progress  made  in  special  resea.rch 

projects  during  the  fiscal  year  19'-t-5‘ 

Weed  Eradication  through  the  Use  of  Plant  Hormones^,  __The  compound, 
2,)-Udichlorophenoxyacetic  acid,  was  found  to  be  highly  effective  in 
killing  certain  weeds.  A  method  was  developed  for  the  selective 
control  of  some  turf  weeds  and  some  kinds  of  weeds  that  are  often 
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associated  with  such  crops  as  corn  and  grains.  The  compound  was 
found  to  be  very  effective  in  the  eradication  of  plantain, 
dandelion,  western  bindweed  (groim  under  greenhouse  conditions  in 
preliminary  experiments),  morning  glory,  hydrocotyle,  heal-all, 
woodsorrel,  chickvireed,  pigweed,  knotweed,  Japanese  honeysuckle, 
and  som.e  other  less  important  weed  pests. 

Only  small  amounts  of  the  chemical  need  be  used  in  the  eradication 
of  many  kinds  of  succulent  weeds  that  are  sensitive  to  the  com¬ 
pound.  0.0125  to  Ool  percent  aqueous  solutions  of  the  acid, 
applied  as  a  spray  at  the  rate  of  1.75  lbs.  of  the  active  in¬ 
gredient  per  acre  proved  to  be  very  effective.  It  was  shewn  tha.t 
2,i4.-dichlorophenoxyacetic  acid  was  effective  in  killing  such  pests 
as  plantain  when  the  compound  was  applied  to  dormant  plants  during 
the  cold  weather  of  late  fall.  The  effects  of  treatment,  however, 
did  not  become  apparent  until  the  plants  were  subjected  to  an 
environment  favorable  for  vegetative  growth.  The  cost- of  materials 
used  in  the  eradication  of  plantain,  for  example,  ranged  from  |2.30 
to  per  acre,  exclusive  of  labor  and  based  on  prices  current 

at  the  time  of  experiments  reported  here.  Fleshy-rooted  plants 
such  as  dandelion  died  and  decomposed  wdthin  a  period  of  2  to  Ij. 
weeks  after  treatment.  Killing  of  both  succulent  and  fleshy- 
rooted  weeds  was  obtained  most  quickly  under  conditions  that 
favored  plant  growth. 

Eradication  of  weeds  v>ras  accomplished  by  applying  2,i|.-dichlorophen- 
oxyacetic  acid  in  aqueous  solution  or  suspension,  as  an  aerosol, 
and  more  recently  when  applied  in  dusts.  The  sodium  and  ammonium 
Salts  of  2,I|-dichlorophenoxyacetic  acid  were  also  found  to  be 
effective  as  weed  killers. 
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Effect  of  Homones  on  the,  Groyi:h  and  Developjnent  of  Prviits  and 
Vegetables^  Treatment  of  fruits  and  vegetables,  with  sprays 

composed  of  synthetic  hormones  has  given  snch  promising  leads 
that  it  has  opened  up  a  whole  new  field  of  development,  VJhen 
the  open  and  unopened  floavers  of  a  blackberry  seedling  wore 
sprayed  -wdth  a  solution  containing  l4Q%  of  parachlorophenoxy- 
acetic  acid  and  60%  of  beta-naphthoxyacetic  acid  the  plant  developed 
fruit  which  weighed  on  an  average  99/^  more  than  did  those  of 
comparable  untreated  plants. 

A  number  of  compounds  were  tested  on  greenhouse  tomato  plants  to 
ascertain  their  efficacy  for  improving  production.  The  fruit 
set  of  greenhouse  plants  was  increased  by  treating  open  flovrers 
or  well  developed  b.ids  mth  grovrfch-regulating  substances  by 
means  of  the  aerosol  method.  The  rate  of  early  grovrth  of  fruit 
from  treated  flowers  was  from  10  to  pO  percent  greatlerr  than 
that  of  fruit  from  untreated,  flowers.  The  weight  of  ripe  treated 
fruit  of  certain  varieties  (_Bonny-3est ,  Marglobo,  and  Pon-Araericaij) 
was  from  10  to  27  percent  greater  than  that  of  the  untreated  ones. 
Treated  fi'uits  of  the  same  varieties  ripened  from  8  to  10  days 
sooner  than,  untreated  ones. 

Continued  studies  on  preharve'st  fruit  spray  of  apples  revealed 
that  the  addition  of  Garbowax  to  naphthaleneacetic  acid  extended 
the  effective  period  for  preventing  fruit  drop  by  approximately 
50%,  as  compared  with  the  effective  period  which  resulted  from 
the  use  of  naphthaleneacetic  acid  alone.  The  use  of  2,I|.“dichloro- 
phenoxyacetic  acid  to  prevent  preharvost  drop  of  o.pples  resulted 
in  an  extended  period  of  protection  against  drop  5  ■'^'eaks  longer 
than  did  the  conventional  treatment  vnth  naphthaleneacetic  acid. 

The  rate  of  ripening 'of 'detached  banana,  apple  and  pear  fruits  was 
greatly  accelerated  by  dipping  the 'fruit  into  or  spraying  the 
'  fruit  with  aqueous  solutions  containing  2,i4“dichlorophenoxyacetio 
acid.  Pears  ripened  more  uniformly  when  the  dipping  treatment 
was  used,  parsnips  were  made  to  "cure"  more  rapidly  following 
harvest  as  the  result  of  dipping  them  in  an  aqueous  solution  of 
2,J4.-dichlorophenoxyaGetic  acid. 
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Storage  of  soybeans  on  the  Farriio  Preliminary  observations  indicate 
tho.t  soybeans  with  a  moisture  content  of  10  to  12  percent  are  best 
for  safe  long-time  storageo  Very  low  moisture  soybeans  (below  nine 
percent)  split  easily  resulting  in  handling  losses.  Soybean 
moisture  contents  above  13  percent  generally  were  associated  with 
a  higher  respiration  rate,  greater  moisture  redistribution,  higher 
grain  temperatures,  increased  insect  infestation,  higher  fat  acidity, 
and  decreased  germination. 

Moisture  movement  and  accumulation  in  stored  soybeans  appears  to 
be  an  important  factor  in  safe  storage.  In  soybeans  with  moistures  . 
above  12  percent,  accumulations  of  moisture  too  high  for  safe 
storage  may  occur  in  the  upper  part  of  the  bin.  Such  accumulations 
are  more  pronouinced  in  steel  bins  than  in  wooden  bins,  and  more  in 
the  larger  wood  bins  than  in  the  smaller  ones. 

Wind  ventilated  bins  were  not  effective  in  drying  out  high  moisture 
soybeans  during  the  winter  and  spring  of  19^-|-.  Soybeans  from 
such  bins  graded  sample  when  removed  after  6  months  of  storage. 

The  principal  reason  for  the  sm.all  amouint  of  drying  in  these  bins 
apparently  was  the  lack  of  sufficient  air  movement  through  the 
soybeans.  The  only  advantage  of  these  bins  was  the  cooling  effect 
of  the  ventilators  during  the  winter  months,  but  this  effect  v^as 
offset  by  the  fast  warming  up  of  the  soybeans  when  warm  weather 
arrived. 


Preliminary  studies  of  pressures  exerted  by  soybeans  on  bin  walls 
indicated  somewhat  lower  pressures  than  those  exerted  by  corn  or 
wheat.  In  a  wood  bin  12  feet  wide  outward  pressure  on  the  vrfill 
increased  approximately  II4.  pounds  per  square  foot  and  do^vnward 
pressures  on  the  v;all,  due  to  friction,  8.3  pomds  per  square 
foot  for  each  foot  of  depth.  The  maximum  outv/ard  pressure  was 
registered  about  I5  days  after  the  bins  were  filled. 

Analysis  of  the  Position  of  Oil  Crops  in  American  Farming.  A 
bAreful  analysis  is  being  made  of  the  economic  position  of  the  oil 
crops  as  an  aid  in  a.ppraising  the  whole  pattern  of  our  future 
agricultural  production. 

The  demand  for  fats  and  oils  after  1950  wall  probably  be  increased 
in  the  bnited  Sta;tes.  to  a  greater  extent  than  in  foreign  countries 
because  of  basic  economic  conditions  and  recovery  from  the  war 
more  rapidly  here  than  elsewhere.  Ass'uming -modcraAely  good  em¬ 
ployment  and  business  conditions,  some  very  tentative  estimates 
suggest  that  domestic  consumption  will  amount  to  around  11  billion 
pounds  as  compared  wdth  about  9  billion  pounds  in  1935~39  about 
10  billion  in  19i-i-3* 


The  probable  increase  in  food  uses  is  less  than  that  in  non-food 
uses.  Aggregate  food  uses  of  fats  and  oils  (about  t^’ro-t birds  of 
the  total  before  the  war)  may  increase  only  slightly  more  than 
the  expected  increa-se  in  population.  Non-food  uses,  on  the  other 
hand,  probably  mil  increase  significantly  on  a  per  capita  basis. 
Faints  and  varnishes  and  miscellaneous  industrial  uses  are  ex¬ 
pected  to  account  for  the  largest  percentage  increases.  A  sub- 
sta.ntial  upward  trend  in  use  of  soa.p  is  also  expected.  '  The^  in¬ 
creased  paint  and  varnish  and  industrial  uses  are  related  to  m. 
expected  expansion  in  the  building  and  construction  industries 
in  the  postwar  period. 

The  postwar  outlet  for  protein  feed  will  be  an  important  factor 
affecting  the  prices  of  oil  crops,  especially  in  the  case  of 
soybeans.  Preliminary  estimates  were  made  of  the  theoretical 
protein  needed  to  balance  the  livestock  rations  actually  fed  in 
the  feeding  year  19hl-l[2.  These  calculations  show  that '  about  10 
percent  more  protein  than  was  contained  in  all  feed  except 
pasture,  would  have  been  needed  to  make  up  the  theoretical  deficit. 

If  this  deficit  were  to  be  made  up  entirely  from  high  protein  feeds, 
an  increase  of  about  75  percent  in  such  feeds  would  be  required. 
Progress' in  hay  and  pasture  improvement  will  make  up  part  of  the 
protein  deficit.  It  is  entirely  possible  that  farmers  may  not 
actually  buy  as  much. protein  as  feeding  recoraraendations  suggest 
they  should.  There  is  good  reason  to  believe,  however,  that  the 
wartime  experience  in  feeding  high  protein  feed  will  permanently 
increase- the'  effective  demand  for  such  feeds. 

Biologically  Active  Chemical  Compounds  in  Growing  Plants.  Tomato 
varieties  have^~en'  'develope'd  that  are  almost  completely  resistant 
to  Fusarium  wilt,  a  disease  v/hich  constituces  a  major  economic 
problem  in  many  regions  of  the  IJiited  States,  The  mechanism  of 
tomato  wilting  is  obscure  but  there  is  some . evidence  to  indicate 
that  the  plant  juice  contains  a  toxin  which  is  elaborated  by  the 
causal  fungus  of  Fusarium  mlt.  It  was  assumed  that  resistant 
plants  are  able  to  produce  a  substance  or  substances  TAliich  either 
neutralise  the  toxin  directly  or,  retard  its  production  by  inhibiting 
the  grovth  of  the  fungus. 

Preliminary  tests  in  this  experiment  indicated  that  aqueous  ex¬ 
tracts  of  a.  highly  resistant  tomato  (Pan  American)  exhibited-. definite 
fungistatic  activity  toward  the  mlt  qrgcjiism.-  By  fractionation  and 
concentration  procedures  it  has  been, possible  to  obtain  from  the 
expressed  juice  of  .Pan  American  tomato  plants  a  preparation  which, 
while  still  impure,  possesses  marked  fungistatic  activitjr  to  the 
Fusarium  organism.  This  rntibiotic  agent  occurs  throughout  the 
entire  plant. 

Efforts  are  continuing  to  further  purify  and  eventually  to  isolate 
and  identify  this  ag_Qnt  and  to  determine  its  specificity  vfith  regard 
to  the  tomato  mlt  organism. 
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If  it  can  be  demonstrated  that  this  antibiotic  agent  is  involved 
in'  protecting  tomato  plants  against  invasion  by  the  wilt  fungus 
then  it  should  be  possible  for  plant  breeders  to  use  an  assay 
method  as  a  means  of  testing  large  nxmibers  of  tomato  plant 
progeny  rapidly  and  accurately  for  the  wait  resistant  character. 

Crossbreeding  Dairy  Cattle.  Further  information  has  been  obtained 
as  a  guide  for  predetermining  the  quality  of  offspring  when  the 
crossbreeding  of  dairy  cattle  is  practiced. 

To  date,  23  cows  of  2-breed  crosses  have  completed  records.  The 
average  production  of  the  23  animals,  calculated  to  a  mat^are  basis, 
is  17,661  pounds  of  milk,  containing  811  pounds  (Iu59  percent)  of 
butterfat.  The  average  mature  equivalent  yield  of  their  dams 
was  13,5614.  pounds  of  milk,  containing  610  pounds  (I1-.I4.9  percent) 
of  butterfat.  The  difference  is  on  increase  over  the  dams  of 
30j2  percent  for  milk  yield  and  32.9  percent  for  butterfat  yield* 

Four'  3“^i'e!ed  females  are  now  in  milk  and  an  additional  such  female 
has  completed  her  record.  The  record  for  the  complete  lactation 
is  13,992  pounds  of  milk  containing  609  pounds  (i4..35  percent)  of 
butterfat,  compared  to  the  record  of  the  2-breed  dam  of  13,065 
pounds  of  milk,  containing  615  pounds  (I4.. 71  percent)  of  butterfat* 
The  3“l'i'eed  crosses  are  equalling  or  exceeding  the  records  of 
their  2-breed  dams  at  comparable  stages  of  lactation. 

Mineral  Nutrition  of  Flue-Cured  Tobacco.  In  this  study  an  attempt 
has  been  made*  to  determine  the  specific  role  of  the  several 
essential  nirbritive  elements  in  influencing  the  character  of 
growth  and  development  of  tobacco  and  the  various  factors  of 
qua.lity  of  the  cured  leaf. 

The  boron  content  of  flue-cured  tobacco  showing  boron  deficiency 
symptoms  was  6.5  parts  per  million  and  that  of  normal  plants  from 
the  same  field  was  9  parts  per  million.  It  is  believed  that 
while  the  minimum  requirements  may  vary  under  different  conditions, 
about  10  parts  per  million  are  probably  as  little,  as  are  usually 
present  in  nonual  flue-cured  tobacco.  The  copper  content  of 
normal  plants  was  in  some  cases  as  little  as  6  and  7  pe.rts  per 
million,  and  the  minimum  apoeared  to  be  5  parts  per  million*  Normal 
plants  from  some  treatments  contained  slightly  less  than  10  parts 
per  million  of  zinc  which  appeared  to  be  close  to  the  minimimi  re¬ 
quirement.  The  content-  of  manganese  was  quite  variable.  The 
lowest  values  found  in  normal  .field  tobacco  was  72“85  parts  per 
million.  In  these  experiments  the  absorption  of  a  given  trace 
element  was  independent  of  the  supply  of  other  trace  elements. 

During  the  I9I4I4  growing  season  the  potash  component  of  the  basal 
fertilizer  treatment  was  increased  from  [48  to  80  pounds  per  acre* 
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In  addition  to  preventing  app^annce  of  potash  deficiency 
symptoms,  the  additional  potash  apparently  modified  materially 
the  response  of  the  crop  to  application  of  some  of  the  trace 
elements o  In  the  case  of  horon,  application  of  ono-half  pound 
per  acre  gave  an  apparent  increase  in  yield  of  I38  pounds  per 
acre,  whereas  no  material  gain  in  yield  had  teen  obtained  in 
previous  years.  In  addition,  there  was  practically  no  reduction 
in  yield  following  the  addition  of  2,5  pounds  of  boron  per  acre, 
while  previously  there  had  been  an  average  reduction  in  yield 
of  I89  pounds  per  acre  following  such  boron  treatment,  TYith 
the  increased  rate  of  potash  fertilization  copper  apparently  was 
beneficial  at  all  rates  of  application  and  the  increases  in 
yield  obtained  were  lij-l,  l62,  and  I03  pounds  per  acre  with  copper 
used  atm  the  rates  of  1,  .2  and  5  pounds  per  acre.  In  previous 
years  the  lower  rates  of  copper  application  were  without 
practical  effect  and  the  heaviest  rate  was  somewhat  toxic,  re- 
ducing  the  yield  about  90  pounds.  The  effects  of  zinc  and 
manganese  seem  not  to  have  been  materially  influenced  by  the 
rate  of  potash  fertilizo.tione 

The  Effect  of  Light  on  plant  G-rowth  and  Development.  A  study  of 
the  effect  of  day- 1  engtias”’”oF''l"2''^  l3T'TIi7~'^^id~T5'''hTOr  periods  was 
made  on  the  soj^-bean  varieties  Ogden,  Yolstate,  Macoupin  and  Arksoy. 

On  these  respective  day-lengths  flowering  of  the  I4.  varieties  took 
place  on  the  average  35$  ^  St^d  63  days  after  planting.  The 
mean  number  of  pods  per. plant  was  greatest  on  ll|.~hour  and  least 
on  12-hour  day-lengths.  Mean  Y^eight  of  seed  per  plant  was  greatest 
for  Ill-hour  lots  and  least  for  Ip-hour  ones.  The  low  yields  of 
seeds  on  Ip-hour  plants  was  the  result  of  late  maturity  induced 
by  long  day-lengths.  The  variability  in  date  of  opening  of  first 
flowers  was  greatest  in  the  lots  on  long  day-lengths  and  least  in 
those  on  short  ones.  These  results  may  have  practical  significance 
in  selecting  for  early  or  late  t]/pes  from  segregating  populations 
in  a  breeding  program. 

A  groxip  of  23  commercial  varieties  of  onions  was  groYai  on  day-lengths 
in  mids-umiaer  of  12,  I3,  ill  and  .Ip  hours  and  on  na.tural  day-length. 

All  of  the  varieties  formed  bulbs  on  natural  and  on  lli  and  15“hour 
da.y-lengfchs.  The  bulbs  of  all  varieties  produced  on  15"hour  day- 
lengths  matured.  Only  2  varieties  on  the  llj.  hour  and  1;  on  the 
natural  day-length  failed  to  mature.  On  13-hour  day-lengths  10 
varieties  formed  bulbs  and  h  matured,  w"hile  on  12-hour  day-lengths 
five  varieties  formed  bulbs  and  only  2  matured.  The  number  of 
days  from  planting  until  bulbing  became  visible  was  about  the  same 
for  the  li|-hour  lots  as  for  those  on  natural  day-lengths,  but  the 
lots  on  15-hour  day  began  bulbing  about  a  Yreelc  earlier  than  those 
on  a  ill-hour  day.  These  results  indicate  the  need  for  selecting 
varieties  adapted  to  the  length  of  day  in  the  region  vdiere  the 
onions  are  to  be  grovna. 
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Administration  of  Payments  to  States  under  Title  1,  Bojikhead-Jonos 

Act 


During  the  fiscal  year  191+5^  "the  administration  of  the  pro\-isions 
of  Title  I  of  the  Bankhead- Jones  Act  of  June  29,  1935,  vhich 
authorized  payments  for  agricultural  experiment  stations,  involved; 

(a)  Critical  e  xomination  and  approval,  in  advance  of  the 
expenditure  of  funds,  of  research  projects,  there  being  1,132 
active  Bankhead- Jones  projects  during  the  fiscal  year,  of 
which  2li7  W'erp  either  new  or  revised. 

(b)  Review  in  the  field  of  the  work  and'  expenditures  at  the 
State  agricultural  experimexit  stations  under  funds  totaling 
^2,14.63,708  provided  under  Title  I  of  the  Bankhead- Jones  Act 
an.d  apportioned  on  the  basis  of  rural  population. 

(c)  Review  in  the  field  of  research  and  researchnfacilities 
of  the  stations  :  supported  by  §2,1465,708  from  non-Federal 
sources  advanced  as  offset  credit  to  meet  the  requirements  of 
Section  5  of  "the  Bankhead- Jones  Act, 

(d)  Special  examina.tion  of  any  expenditures  from  the  allot¬ 
ments  under  the  Bankhead- Jones  Act  made  for  the  construction, 
equipment,  and  maintenance  of  buildings  and  purchase  and 
rental  of  land  to  ascertain  that  such  .expenditures  were 
necessary  for  tlie  research  supported  by  the  funds  provided 

by  the  Bankhea-d- Jones  Act. 

(e)  Assisting  in  coordinating  the  research  under  this  Federal- 
grant  fund  between  the  State  stations  aid  with  the  research  of 
the  Department,  and  maintaining  adidsory  relations  with  the 

.  State  stations  on  technical  and  administrative  matters  pertain¬ 
ing  to  their  research  programs  end  stc.tion  organization. 

(f)  Reporting  to  the  Secretary  and  the  Congress  on  the  vork 
and  expenditures  under  this  Federal-grant  fund,. 

Specific  examples  of  the  typo  of  work  done  under  this  project  are 
given  below  in  the  statement  for  the  Office  of  Experiment  Stations 
under  the  appropriation  ’'Payments  to  States,  Hawaii,  Alaska,  and 
Puerto  Pico  for  Agricultural  Experiment  Stations”  and  under  the 
subappropriation  for  administration  of  grants  to  States. 


PAS  SPITGEH-  CaESY livTG  TEHI CLS S 


The  estimate  for  the  purche.se  of  passenger-carr5''irig  vehicles  for  the 
Specirl  Research  Jund,  Department  of  Agriculture  contemplates  an 
increase  of  (51,600  in  19^6;  52,250  estimated  for  19^7)  for  this 

purpose.  The  total  estimate  of  5^,^50  v'ill  permit  (l)  the  operation 
a.nd  maintenance  of  11  and  (2)  the  replacement  of  3  vehicles,  or  approx 
im.ately  27  percent  of  the  total  numher  in  iise ,  at  a  net  cost  of  52,250 
when  exchange  r-llomances  are  taken  into  acco’U'it,  I"o  funds  a.re 
reouested  fox'  the  pxircha.se  of  a.dditionrl  vehicles. 

Ca.rs  operated  under  the  Special  Research  R’cj.xd  are  used  onlY  for 
essential  resea.rch  activities  in  ar'^as  vhere  other  meo.ns  of  transpor¬ 
tation  are  inadcn'aa.te  or  nonexistent.  In  some  insta.nccs  v/here  comm.on 
carrier  travel  is  not  suited  co  the  v^ork,  employees  arc  reimhursed  a.t 
a.  ra.te  not  exceeding  5  cents  per  mile  for  the  use  of  pcrson”lly-ov.fncd 
a-Xitomohiles.  Travel  of  this  sort,  hov'cvcr,  is  a  very  small  portion 
of  the  total. 

During  the  mar  there  v'ere  very  fev  rcpla.cemonts  of  autoFiODilcs  operate 
under  the  Special  Resej’.rcli  Dind.  The  3  cars  ‘I'^roposed  for  reulacement 
v/ere  purchased  in  193^,  1939 j  "h.d  in  19“''0  a.nd  at  the  tim.e  of  trade-in 
vrill  have  approxim.a,te  m.ileages  of  90,000,  555^*10)  50>000, 

respectively. 
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•  OFFICE  OF  EXPERIMENT  STATIONS' 

(a)  Payments  to  States,  Hawaii,  Alaska,  and  Puerto  Rico  for 

Agricultural  Experiment  Stations 

Appropriation  Act ,  1946  . . . .  $7,206,208 

Budget  estimate  ,  1947  . ' . . . .  7  >  352, 9Q0 

Increase  . . . . . +346 , 29 2 


PROJECT  STATEI-iENT 

Project 

1945 

1946  ■  ,  - 

(estimated) 

1947  . 

(estimated) 

Increase  or 
decrease 

1.  Ha.tch  Act 

(March  2,  1387)  •• 

$720,000 

$720,000 

5720,000 

2.  Adams  Act 

(March  l6,  I9O6)  . 

.720,000 

720,000 

720,000 

3.  Purnell  Act 

(February  24,  19 25) 

2,830,000 

2,880,000 

2,830,000 

4.  Bankhead- Jones  Act 
.(June  29,  1935)  .. 

2,463,708 

2,663,70s 

3,000,000. 

+$336,292  (1) 

5.  ''  Hav^aii  Station  Act 
(May,  16,  1928)  ... 

90,000 

90,000 

-■  90,000 

6.  ‘  Alaska'  Station  Act 
(February  23,  I929) 

'  15,000 

15,000 

15,000 

_ ,  ^ 

7.  Alaska  Station  Act 
(June  20,  1'936)  .. 

22,500 

27.500 

37,500 

+10,000  (2) 

8.'  Puerto  Rico  ' 
Station  Act' 

(March '4,  1931)  . . 

•  90,000 

90,000 

90,000 

Tota.l  estiraa.te  or 
appropriation  . . 

'7,001,208 

7,206,208 

’  7,552,500 

+346,292 

INCREASES  OR  EE CREASES 

The  tote.l  increa.se  of,  $346,292  in  this  item  for  1947  consists  of  the 

f  pllov.dng: 

(l)  An  increase  of  $336,292  to  ca.rry  out  -  the  provisions  of  Title  I  of  the 

Bankhead- Jone s  Act  of  June  29,  1935,  v^hich  authorizes  an  appropriation 

of  $3,0Q0,0Q0,  "the  amount  recommended, ■  for  the  State ,  Ka.vjraii,  Alaska,  and 

Puerto  Rico  Agricultural  Eyperimelit  Sta.tions  for  the  fiscal  year  1947; 

Objective ;  To  more  adeouately  promote  the  production,  distribution, 
a.nd  utilization  of  essential-  food  and  other  a.gricultural  products 
and'  to  secure  information  needed  for  the  maintenance'  of  a  permanent 
and  efficient  agricultural  industrjr  "by  providing  funds'  for  resp'arch 
oy  the  State,  Territorial,  and  Puerto  Rico  a.gricultura.l'  experiment 
stations. 
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The  ProTplem  and  its-Signif icance :  The  demands  of  agriculture  call 
for  additional  research  to  provide  sufficient  technical  information 
needed  for  the  production  and  effective  distni.T3WtiQn,„of'  agriciiltural 
products  and  for  v'ise  use  of  agricultttral ■  resoufce's'und.er  the 
cha,nging  conditions  now  faced  and  in  prospect. 

The  State  agricultural  experiment  stations  have  responsihility  ;to 
carry  on  research  and  experimentation  directed  to  the  solution  of 
problems  of  the  individua.l  States,  and  for  participation  v'ith  the 
U.  S.  Department  of  Agriculture  in  developing  information  contributing 
to  the  vrelfare  of  the  iTation  as  a  whole.  The  problems  to  be  met 
through  station  research  vary  with  localit;/’  and  season,  and  with 
shifts  in  renuirements  for  agricultural  products.  Greatly  expanded 
demands  for  food,  fibers,  oil,  and  other  farm  products  have  brought 
nev/  problems  to  the  Stations  for  solution.  Problems  of  transporting 
products  and  supplies,  of  best  ways  of  processing  and  storing,  of 
substitution  for  critical  materials  in  short  supply,  and  of  helping 
to  alleviate  farm  labor  shortages  reauire  increasing  attention. 
National  consciousness  of  the  importance  of  a.dequa.te  nutrition  calls 
for  nei;  facts  on  nutritive  recuirements  and  n'utritive  values  of 
foods.  : 

Already,  farmers  afe  beginning  to  raise  nuestions  for  guidance  in 
production  for  pre’sent  end  future  recuirements  vdth  renev/ed  emphasis 
on  advancement  of  the  science  of  farming,  on  cuality  and  economy 
in  production,  on  conservation  of  land  end  other  resources,  and  on 
-renewal  and  restoration' of  the- farm  physical  plant. 

The  agricultural  expefim.ent  stations  ■  will  need  additional  funds  in 
order  to  meet  the  many  problem's  arising  from  the  cunrent  situation. 
This  v;ill  reouire  intensification  of  v;ork-  in  progress  and  the 
underteking  of  new  investigations,  The  f'ollov/ing  may  be  cited  as 
subjects  reouiring  additional  research  bj;-  the  experiment  stations: 

Post v>p.f  a. gr i cul tur e ;  The  period  ahead  v/ill  involve  important  shifts 
from  crops  needed  to  supply  vrorld  war  demands  to  those  needed  in 
peacetime.  Skillful  plenning  bj^-^  farmers  end  the  v'ide  use  of  technical 
Inform? ti on  will  be  necessary. 

■  Much  technical  guida.nce  v/ill  be  needed  in  dea.ling  ^-Jith  the  complicated 
factors  related  to  the  ma.rketing  and  distribution  of  icf'oductSi-  '  - 
Demands  in  this  field  are  t7/'Dified  by  the  reouest  of  a.  nationa.l  farm 
organisation '  to- the  chairman' of  the 'experiment  station  'dire-ctohs  group 
in  each  major  agrio'ultural  -region  for  intensified  and  coordinated 
research  in  the  marketing  of  -  livestock. 

The  need  for  an  -accelera.ted  and  more  comprehensive  resea-rch  program 
as  a  basis  for  changes  in  agriculture-  in  the  cotton  producing  areas 
has  been  emphasized.  Plans  are  being  formulated  for  coordinated 
investigations  of  various  problems  involved  regionally  and  by 
States.  The  stations  will  need  additional  funds  to  -carry  out  the 
-part  of  the  research  program  ,v;hich  they  are  best  oualified  to 
■undertake. 
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,,1'ibre  than,  ever  ce fore  fa.rmers  and  the  general  puhlic  a.re  interested 
and  concerned  tlia.t  agriculture,  in  making  a.djustments  to  changing 
conditions,,  should  use  agricultural  resources  "best  to  conserve  and 
improve  them.  The  problem  is  no  longer  one  of  general  information. 

The  man^  type-of-farming  areas,  the  individual  localities,  and  the 
farms  are  directly  concerned.  Problems  of  suitable  crop  varieties, 
crop  rotations,  pastures,  fertilization,  drainage,  and  combinations 
of  crops  and  livestock  are  involved.  Because'  of  their  background  of 
experience  and  familiarity  vdth  loca.l  conditions,  the  experiment 
stations  a.re'  best  prepared  to  carrj^  on  much  of  the  research  to 
furnish  the  information  needed. 

Changes  in  technolog;/;  The  war  brought  hew  developments  in  technologjr. 
Many  of  these  will.be  applied  to  the  agricultural  field.  Developments 
are  expected  in  the  use  of  nevr  chemical  products  such  as  the  sulfa 
drugs  and  penicillin  and  other  antibiotics  in  the  control  of  anima.l 
diseases.  The,  possibility  of  reducing  the  serious  losses  due  to  insect 
pests  and.  diseases  of  plants  by  use  of  new  materials  such  a.s  DDT  and 
'other  organic  chemicals  has  stimulated  vridesprea.d  interest  in  the 
development  of  new  information.  Other  new  technologies  a.re  involved 
■  in  the  heavy  and  deep  fertilization  of  crops,  farm  mechanization,  and 
transportation.  The  necessary  fa.'ct  finding  for  the  extension  of  these 
.  nev;  tools  to  the'  full  benefit  of  the  public  depends  upon  a  continuing, 
'energetic,  and  v;ell-supported  research  program  v/hich  v/ill  furnish 
specific  information  applicable  to  local  type-of-farming  areas  and  to 
combinations  of  crop's  and  market  outlets. 

Ava.ilability  of  Eunds;  As  stated  in  the  justifications  supporting  the 
estimates  for'  19^6 ,  the  States  ha.ve,  increased  their  support  of  the 
agricultural  e^aperiment  stations  from  approximately  ^2.10  to  $1.00 

_  .  of  federal  fund,s  in  1940  to  $3*01  'to  $.1,00  in  194-5.  Although  complete 
figures  are  not  available  at  this  time,  current  information  indicates 
no  reduction  in  State  support  for  1946  and  1947.  Ir.  considerable 
degree  the  State  finds  are  appropriated  for  research  on  specified 
State  and  local  problems.  Usually  they  are  not  readily  available  for 
vprk  on  regional  and  national  problems.  The  federal-grant  funds 
permit  the  State  stations  to  cooperate  wdth  the  Department  in  securing 
information  needed  on  a,  national  ba.sis  and  are  also  available  to  meet 
the  needs  of  the  individual  States.  Some  of  the  recent  increases  in 
State  funds  have  been  set  a, side  for  restoration  of  the  physical  pla.nt 
of  the  stations  when  labor  and  materials  are  a.va.ilable.  The  con¬ 
tinuance  of  effective  research  by  the  stations  will  recuire  the  replace¬ 
ment  of  worn-out  or  obsolete  eauipment  vdth  new  eriuipment.  It  is 
expected  that  the  increase  in  federal-grant  funds  will  be  used  to 
provide  some  of  the  eouipment  and  facilities  needed  for  approved 
research  projects  and  for  a  portion  of  the  increased  expenses  Involved 
in  the  present  higher  cost  level. 
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Author izg.t ion;  Provisions  of  the  Bankhend-Jones  Act  of  June  -29,  1935. 
Title  I,  Section  2,  authorize  end  direct  the • Secretary  of  Agriculture 
to  encourage'  research  Dy  the  State,  Ha.v/aii,  Alaska ,  and  Puerto,  Rico 
agricultural  experiment  stations  along  lines  prescrihedlliy .  the  ■  Act. 

Por  this  purpose,  there  is  authorized  to  he  appropriated  the  follovdng 
amounts  to  he  apportioned  primarily  on  the  basis  of  rural  population: 
Piscal  year  193^ $6,00 ,000;  fiscal  year  1937.  $1,200,000;  fiscal' 
yea;r  193,$.  $1,300,000;  fiscal  year  1939.  $2,400,000;  fiscal  year 
1940  and  thereafter,  $3,000,000.  Beginning  uith  the  fiscal  year 
1939.  full  amounts  have  not  heen  appropriated,  as  shov'n  in  the 
following  tabulation:  _  ,  • 


Fiscal 

Year 

Au.thorized  by 
Title  I  of  the 
Bankhead- Jone  s 
Act 

Budge  t 
Estimate 

Appr  opr ia  t i on 
Act 

.1939:'  .  ' 

$2,400,000 

$1,300,000 

$2,100,000 

1940. 

3,000,000 

2,400,000 

2,400,000 

1941 

3,000,000 

2,400,000 

2,400,000 

1942 

3,000,00.0 

2,400,000 

2,463,703 

■  19H , 

3,000,000 

2,000,000 

2,463.703 

1944  ■ 

3,000,000 

2,463,703 

2,463,703 

':1945 

3,000,000 

.  2,463,703 

2.463,703 

•  1946 

.3.,  000, 000 

3,000,000 

2,663,70s 

1947 

3,000,000 

3,000,000 

Total  aliotmerite,  from.  Title  I  of  the  3ankheo.d- Jone s  Act  to  the 
various, .'State  and  Territorial  .agricultural  exjpcriment  stations  as 
appropriated  during  the-  .fiscal  yoa.rs  1942  through  1946  and  according 
to  the  estimate  .for  194-7  are .  indicated  in  the  following  Ta.hle  I;- 


(Continued  on  next  page) 
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TABLE  I 


ALLOTKSITTS  TO  STATIONS  ITITDEE  THE.  BAITKHE AD- JOKES  ACT  OE  JTO1E  29,  1935 
TITLE  I,  AS  APPEOPHIATSD  1942,  1943,  1944,  1945,  1946,  AIID  BUDGET  ESTBiATE  1947 


Apnropriate'd  1942, 

194.3,' 1944.  1945 

Appropriated, 

1946 

Estima  te , 

1947 

Increase,!;/;  7 

AlaLpjnp. 

$g2iS95.12 

$39,423.93 

$100,733.23 

$11,314.25 

Alaska 

2,252.44 

2,440.15 

2,755.77 

315.62 

Arizona 

13,235.16 

14,392.26 

16,253.30 

1,861.54 

Arkansas 

63,933.20 

69,143.00 

77,332.33 

8,684.33 

California 

31,393.64 

88,713.14 

100,193.21 

11,475.07 

Colorado 

22,430.96 

24,243.47 

27,291.14 

3,047.67 

Coniiecticut 

22,507.32 

24,382.95 

27,536.72 

3,153.77 

Delav/are 

5,139.96 

5,622.44 

6,349.66 

727.22 

Elorida 

34,732.16 

37,630.70 

42,554.44 

4,873.74 

Ge  or  gia 

s7.522.92 

94,499.3s 

106,231.29 

11,731.41 

Ka.v^.ii 

9,136.40 

■  9,727.90 

10,633.40 

910.50 

IdaJao 

14,219.84 

15,4o4.32 

17,397.33 

1,992.51 

Illinois 

36,736.52 

93,341.72 

105,783.75 

11,947.03 

Indiana 

62,900.44 

63,142.13 

76,955.90 

8,313.72 

lov.a 

64,354.64 

69,305.53 

78,124.80 

8,321.27 

Kansas 

50,050.96 

53,6i4.75 

59,607.11 

5,992.36 

Kentucky 

31,533.32 

33,327.30 

99,752.39 

,  11,424.59 

Louisiana, 

56,502.30 

61,211.39 

69 ,123. 66 

7,917.27 

i-iaine  . 

20,692.16 

22,403.10 

25,293.40 

2,885.30 

I-iaryland 

30,259.72 

32,731.37 

37,021.41 

4,24o.o4 

Ha  s  sa  chu  setts 

13,674.92 

20,231.15 

22,347.91 

2,616. 76 

Michiga,n 

73.566.60 

79,697.13 

90,005.45 

10,308.27 

Hinriesota 

57,269.04 

62,041.49 

'  70,066.12 

8,024.63 

Mississippi 

72,651.40 

73,610.71 

33,630.98 

10,020.27 

Missouri ■ 

76,967.30 

■.33,175.72 

93,614.07 

10,438.35 

Montana. 

15,503.16 

■  .  16,687.31 

18,678.42 

1,991.11 

FeLraska 

33.776.60 

41,505.16 

46,093.12 

4,537.96 

Fevada 

2,734.64 

2,962.52 

3,345.70 

333.13 

I'ev.F  Hp.inp shire 

3,507.40. 

9,216.35 

10,403.42 

1,192.07 

Fev;  Jersey 

31,260.32 

33,365.35 

38,245.59 

4,330.24 

Fev.'  Mexico 

14,516.00 

15,725.69 

17,759.70 

2.034.01 

Few  York 

94,473.24 

102,351.45 

115,539.90 

13,238.45 

Forth  Carolina 

106,035.56 

114,926.05 

129,790.93 

14,864.38 

Forth  DaJ^ota 

24,675.76 

26,411.59 

29.330.32 

2,918.73 

Ohio 

93.71,7.64 

101,927.46 

IIU.659.3? 

13,131.37 

Oklahoma 

63,450.34 

-  '73,409.01 

31.745.94 

8.336.93 

Oregon 

22,790.32 

■  24,639.53 

27,882.95. 

3.193.42 

Pennsylvania 

135,322.64 

■  146,599.59 

165', ■561.23 

18,961.64 

Puerto  Hi CP 

53.213.24 

•  57,6:47.71 

65.io4.o4 

7,496.33 

Rhode  Island 

2,449:.  o4 

-i-.  2,693.11 

2,996.27 

343.16 

South  Orolina 

59,464. 96 

64,344.59 

72,549.44 

8,204.85 

South.  Dakota 

24,432.44 

.  .26,082. 7H 

23,357.61 

2,774.87 

Tennessee 

77,136.04 

..  S3-,  564. 08 

■  •  94.372.51 

10,808.43 

Texa.s 

149,364,76 

.161,233.31 

.  181.338.55 

.  20,049.74 

Ut  a.h 

10,503.6s 

■  .11,336.91 

l^, 737. 97 

1, 401.06 

Vermont • 

10,471.60 

11,274.30 

12,625.3b 

1,350.56 

Virginia  - 

71,144.56 

77,043.23 

86,961.54 

9.913.31 

'.^ashington^--  . 

33,254.64 

36,025.87 

40,635.56 

"■  4,659.69 

Test  Virginia- 

■55,359.16 

:  60,514.12 

68, 341; 20 

7,327.08 

Wisconsin 

60,224,88 

65,183  75 

73,535:25 

8,346.90 

Fyoming 

6,759.52 

.7,294.44 

8,193.83 

399.44 

Tota.l 

$2,463,707.08 

$2,663,708.00 

$3,000,000.00 

$336,292.00 

(2)  Azi  Incre'^.se'..' Of  "$10 ,000  ' to:"CF'r'i*y"0~a:tvfhe"provisioiis  of  the  Act  of  s 

June  20,  193^.>  rxxthorizes  pn  pppropription  of  $37»5QQ 

fiscpl.  j^c'nr  19^7  for  .the  Alaska  'A^ri cultural  SyijerinGnt  Station:  I 

_  r-  ^ 

:  :  ■  i 

O'b.jective ;  To  provide  for  the  necesspr^r-  excuses  of  conducting  inves-  j 
tigefions,  experiments^i  f  end  scientific  researches  which  heve  for 
their  purpose  the  estahl ishment  and  maintenance  of  p..  permanent  and 
efficient  agrictilto-ral,  industry  as  provided  hy  the  Adams  Act  of 
1906  and  the  Purnell  Act _ of  1925  extended  to  include  Alaska  hy  the 
Alaska.  Act  of  June  20,  I936. 

;The  Problem  and  ITeed;  .  Military  and  civilian  population  increases  in 
Ale.ska  during  the.  war  years  p.nd  the  expected  future  development 
have  intPpqified  the  demand  for  information  tho.t  will  lead  to 
increased _and  more  efficient  agricultural  production.  Results  from 
agricu-ltural  investigetiqns  hy  the  Alaska  station  lia.ve  been  extremely 
helpfti  in -going  part  of  the  way  in  providing  help  on  such  Questions 
as 'crop  and  livestock  production  practices  likely  to  be  most  success¬ 
ful.  Unfortunately,  the  amount  of  information  available  from 
research. is  entirely  inadecuate  for  ansvrering  the  man^^  problems 
confr.onting  the  development  of  an  efficient  and  perma.nent  agricul¬ 
tural  industry  in  Alaska.  The  extent  of  the  demand  for  factur-.l 
information  on  agricultural  problems  .is  illustrated  by  the  fact  tha.t 
inquiries  from  service  men  and  civilians  received  by  the  station 
have  been  as  many  as  25  in  a  single  day.  To  ansv.rer  these  Questions  ■ 
as  .v/ell -as  meet  the 'everyday  demands  .of  farmers  currently  Operating  ■' 
in  the  va.rious  area,.s  of  t.he  Territory,  there  is  need  for  specific 
facts  on  many  problem, s  of.  soils,  crops,  livestock,  insects,  and 
disease's.  There  are  Iia-zards  in  agriculture  in  Alaska.,  and  the  only 
v/ay  tha.t  those  ris'ks  .can  be  reduced  to  a  minimum  is  through  intensified 
agricultural'  research  to  determine-  production  systems’  for  both  crops, 
and  livestock.  ■  •  '  ‘  •  ‘  ’  ' 

The-fe  is  a'  need  foh  information  on  va.rious  crops  tlia.t'  can.  be  produced 
under  the  existing"  conditions  and  methods  of  production  involving 
such  cul'tura.l  practices  as,  methods  and  dates  of  planting  and  fertili¬ 
zation-.  A-  program'  of-  such  resea.rch  is  under  v/ay  a.t  both  rairba.nk's.  - 
and;  H'atanuska,  but  if  should  be  expanded  to  include  more  extensive  . 

.  v'ork  v.'lth  pasture  and'forage  crops,  to  determine  the  best  •  , species 
and.  management  systems  tha.t  aive  ma.ximum  yields.  As  an  example-  o-f 
the.  results  of  thi.s  tjnoe'  of  experimentation,  it  v/as  shov/n  by;  the 
MatanUska  station  in  19^4.  that  the- a.pplication  of  600' pounds' per  ' 
acre: of  a  U-6-10  fertilizer  gave  a  yield  of  429  bushels  per  acre  of  ■ 

,  :  potatoes  in  comparison  v/ith  245  bushels  per  a.cre  for  areas  not 
,  fertilized.  The  pota.toes  receiving,  fertilizer  produced  the  greateSy'”- 
number-of  tubers  per  hill,  the  largest  total  weight,  and  the  highe.st-'- 
•  starch,  .ash,  a.nd  dry-matter,  content's:  which  a,re  important  factors  in:'/ 

'  determining  food  value.  The  response'of  potatoes  and;  other, ;Crqps  .to' ' 
fertilizer  under  experimental  conditions ,.  as  v;ell  as  observations 
on  general  growth  and  vigor  -of  plants,  'both  at  Matanuske,  and 
Rairbanks, . strongly  indicate  that  inherent  soil  fertility  is  not  as 
high  as  many  of  the  farmers  believe.^  In  order  to  determine  the  ; 
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economic  limits  of  fertilizer  end  lime  use,  as  veil  as  the  possihlc 
value  of  certain  minor  elements  on  Alaskan  soils,  it  is  proposed 
that; a  portion  of  the  authorized  increase  he  used  for  additional 
field  and  nev^  f;roenhouse  G^-periments.  Greenhouse  facilities  are 
aveilahle  at  I-Iata.nuska,  hut  it  is  necessary  tha.t  certa.in  minor 
repairs  he  mede  to  an  existing  unit.  The  University  of  Alaska,  pro¬ 
poses  building  a.  greenhouse  at- Fairbanks ,  a  part  of  v/hich  it  is 
understood  v;ill  he  ava.ilrahle  for  sta.tion  work.  Tcchnica.l  yjersonnel 
is  available  at  both  stations  for  conducting  this  v/ork.  Major 
items  of  expenditures  will  be  for  supplies  and  ecuipment.  Approxi¬ 
mately  $1,000  would  be  needed  for  this  item. 

The  station  is- attempting  to  provide  information  reouested  by 
fa,rmers  as  to  the  value  of  rations  from  locally  grov'n  grain  and 
forages.  Recommended  rations  for  dairy  cattle,  calves,  pigs,  and 
breeding  ewes  have  been  developed  from  feeding  trials-  extending 
over  several  years.  Unfortunately,  neither  personnel  no-r^ laboratory 
facilities  have  been  available -for  making  chcmico.l  determinations 
o.f  the  content  of  im.portent  nutrients,  in  the  foodstuffs  under 
-investigation  or  the  excreta,  blood,  .and' tissues  ■  of  a-nimals.-.^  An 
a.de a ua.te _  chemical  laboratory  and  a  competent  chemist  a-re  indis¬ 
pensable  factors  in  a  productive  animal  nutrition  research  program. 
Ability  to  analyze  feedstuff s  for  such  ingredient-s  a-s-proteiij, 
-calcium, .  phosphorus ,  and  ca.rotene  v7-ould  lia.ve  permitted  the  research 
v;o-rkers  to  predict,  v.uth  reasonr-blc  accuracy,  the  feeding  value  of 
;-the;- various  feeds  -  involved  a-nd  thus  ha.ve- avoided  a  great  deal  of 
■empirical  trial-and-error  type  of  feeding .exp.crimcnta-t ion.  '  It  is 
..rea.sonable  to  believe  tha.t  adeoua.te  facilities  for  the  chemical 
analysis  of  feeds  and-  animal  products  v,^ould  reduce  by  ha.lf  the 
number  of'  feeding  experiments  necessary  to-establish  the  feeding 
vaUue  of  Vearious  combinations  of  feeds  for  the  different  classes 
of  livestock,  as  compared  with  the  present- pro.cedure  of  compounding 
experimental  rations  v.uth  no  informaiion  rega.,rding  the  chemical 
composition  of  the  various  components  ■  in  the  .rations. '  It  is  pro¬ 
posed  tha,t  the  major  portion  of  the  . authorized  ;funds  be  used  to 
obtain  the  services  of  a  chemist  a.nd  provide  the  necessary  equipment 
for  chemical  work.  ■  ■  .- 

Another  problem  confronting  the  livestock  farmers  is' the  curing  and 
ha.rvesting  of  forage  and  grain  crops  under  adverse  weather  condi¬ 
tions.  If  farming  in  general  is  to  prosper  and  further  settlement 
is  to  be  encouraged,  it  is  of  great  inpoarta.nce  tlia.t  farmers  be 
enabled  to  produce  feed  for  livestock  on  a,n  economic  basis.  •  In 
an  attempt  to  help  on  this  problem,  the  Ma.tanuska  station  proposes 
to  install  eouipment-  to  determine  the  practicability  of  artificia.l 
mov7-curing  of  mixed  ha,y  crops.  The  study  will  include  the  value 
of  both  heat  a.nd  air  in  drying.  If  chemical  services  can  be 
obtained,  the  value  of  different.  m:ethod-s  of  curing  can  be  quickly 
determined.  Preliminary  vrork-  is  now  in  progress  on  this  problem 
with-oa.t  pea  ha.y.  ■  In  order  to  provide  for  the  development  -  of 
methods  of  curing  of  other  f  orages ,  - approxima.tcly  $-500  additional 
\"7ill  be  needed. 


-  46  - 

The  above  statements  regerdihg  the  lack  of  inf oi’mc-tion  on  the  value 
of  various  aniiTir.l  feeds  applies  eaiihllv  v;ell  to  human  foods.  Many 
of  the  fa,rmers  .point  oeit  tha.t  Alaska-produced-  foods  a, re  at  a.  dis¬ 
advantage  heca.use  of  an  existing  puhl'ic  belief  tlia.t  tiiey  are  inferior 
in  nutritive  value  to  foods  produced  elsewhere.  I’or  example,  ma.ny 
individua.ls  indicate  that  their  teeth  .have  gone  bad  in  Alaska  beoa.use 
of  the  inferior  oua.lit?'  of  Ala. ska,- grown  foods,  From  the  standpoint 
of  health  and  human  v.telfare  .and' the  future  of  a.gr.iculture  ih' the 
Territory,  -  studies  of  locally  grown  foods  should  be  undertaken"  a.- s 
soon  as  possible  to  determine  if  there"-  is  any  .-basis  for  this  belief. 
Determination  of  vitamin  and  mineral  content  could  be  made  by  a  . 
v.rell-trained  chemist  vrith  the  proper  eouipment.  . 

The  services  of  a  chemdst  are  also  essential,  in  conn.ection  v'ith  the 
efficient  plannirf';  of  experiments’ a.nd  'lnterprcta.tion  of  results  of 
research  from'  .inves-tigat ions  involving-  soil  .and  plant  relationships, 
Informartion  on  the  levels  of  ava.ll-'ble  fertilizers  and  minor  elements 
in  soils  npuld  make  -it  possibie  to’ extend  experiment  station' results 
vrithoiit  detadled  fertilizer  trials  on' each  soil  area. 

High  moisture  content  of  cereal' grains  due  to  the  high  humidity 
prevailing  during  the  harvest  season  presents  a  problem  of  develop-, 
ing  a  method  so  -these  grain  crops  can  be  ha-rvestod  and  stored  v/ithout 
heavy ■  losses  from  spoilage.  If  the  recommended  increa.se  is  approved, 
it  is  proposed-to  initiate  investigations  at  the  Fa.irbanks  station 
on  the'  development  of  a  practical  and  inexpensive  method  of  using 
forced- air  'and  hea.t  to  lov/er  the  moisture  content  of  grains  before 
storage'.  It  is  estima.ted  tha.t  $500  v.'ill  be.-  required  for  this  item. 

The  most  pressing  need  of  the  Ala.ska  station  is  for  v?ell-trained 
technical  specialists.  The  present  staff,  consisting  of  only  an 
agronomist,  a  pla.nt  breeder,  a  dairy  husbandman,  a  biologist,  tv;o 
ahim.a.l  husba.pdmen  .(one  animal  husbandman  is  superintendent  of  the 
station  at  Fairbaniks  and  the  other  is  supe’''intcndent  at  Katanuska. 

As  superintendents,  these  men  must  devote  considerable  time  to  the 
ma.na.gement  of  the  station  farms.)  a.nd  a  part-time  entomologist,  is 
insufficient  to  cover  the  many  problems  needing  attention.  The 
efficiency  of  the  a.bove  technica.l  workers  vrould  be  greatly  increased 
b;;"  the  emplo^Tnent  of  a  well-trained  chemist  to  provide  informa.tion 
on  the  problems  indicated  in  this  justification,  a.s  v/ell  a s-pro'vide 
essential  supplementary  chemical  information  on  currently -active 
investigations.-  It  is  estimated  that  the.  serA’’iccs  of  a -well- trained 
chemist  "and  the  necessary  eouipment  for  chem-ica.l  research  vdll  cost 
'*^-PP^bximat€ly  $o,000.  .'  . 

I.tc.ms  listed  in- this  justification  are  the.  result  of  firs't-ha.nd 
observations  and  discussions  x-zith  leading  farmers,  re  search -a.nd 
extension  specialists,  a.nd  Territoria.l  officials  rcga.rding 'the 
a.gri .cultural  problems  most  needing  immediate  attention;  ' 
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Authorization:  Tho  Alaska  Station  Act  of  June  20,  193^,  extends  to 

Alaska  the  "benefits  of  tho  Adans  and  Purnell  Acts  and  authorizes 
appropriations  "beginning  at  in  1937  nnd  incrca.sing  each  year 

until  1947  v;hcn  the  authorized  appropriation  is  ^37* 5*^0 »  vhich  is 
one-hrlf  of  tha.t  provided  for  each  Sta.te  under  the  Adans  and  Purnell 
Acts.  The  follovdng  tabulation  indicates  the  amounts  authorized  and 
appropriated  "beginning  vdth  the  fiscal  year  1939* 


Pi  seal  Authorized  "by  Act 


Year 

of  June  20,  193^ 

1939 

$10,000 

1940 

12,500 

1941 

15,000 

1942 

17,500 

1943 

20,000 

1944 

22,500 

1945 

27,500 

1946 

32,500 

1947 

37,500 

The  Alaska. 

Act  of  June  20,  193^, 

Alaska  the 

"benefits  of  the  Adams 

proviso  in 

Section  2,  as  follows 

Budget 

Estimate 

Appropriation 

$10,000 

$8,750 

10,000 

8,750 

10,000 

10,000 

10,000 

10,000 

10,000 

10,000 

22,500 

22,500 

22,500 

22,500 

32,500' 

27.500 

37,500 

L  extends 

to  the  Territory  of 

nd  the  Pi 

nrnell  Act  contains  a 

"That  no  appropri-'^tions  sha.ll  he  made  under  this  Act  unitl 
annually  estimated  as  to  funds  and  amounts  "by  the  Secretary 
of  Agriculture,  the  estimates  to  "be  based  upon  his  determin¬ 
ation  of  the  ahilitj''  of  the  Territory  of  Alaska  to  make 
effective  use  of  the  funds  in  maintaining  .agricultiiral 
experiment  stations." 


It  has  "been  determined  "by  the  Secretary  of  Agriculture  that  the 
amounts  included  in  this  estimate  can  "be  used  effectively  hy  the 
Territory  of  Alaska  during  the  fiscal  year  19^7  in  maint^.ining' 
agricultural  experiment  stations. 


(Continued  on  next  page) 
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WORK  UNDER  THIS  APPROPRIATION 

lit  ■ 

General ;  The  several  -appropriations  under  "Payments,  to  States,  Hav;aii, 
Alaska,  and  Puerto  Rico  for  agricultural  experiment  stations"  represent 
the  Federal  Government's  support  to  the  State,  Territorial,  and  Puerto 
Rican  agricultural  experiment  stations  which  are  established  as 
.  departments  in  the  land  grant  colleges  pursucint  to  the  provisions  of 
the  Hatch  Act  of  1887. 

The  primary  function  and  obligation  of  the  State  agricultural  experi¬ 
ment  stations  is  to  meet  tiie  needs  of  the  farmers  of  the  several 
States  through  study  and  solution  of  State  and  local  agricultural 
.problems*  This  function  is  expressed  in  the  Hatch  Act  of  1887  and 
the- Adams  Act  of  1906  which  specify  that  the  investigations  conducted 
■  shall  hoe -ivith  "due  regard  to  the  varying  conditions  and  needs  of  the  , 
respective  States  and  Territories."  ' 

j  *-  -In  -.addition  to  their  function  of  serving  Stats  and  local  needs,  the 
‘ -research  prggrams  of  the  State  stations,  to  be  most  effective, 
include  participation  in  regional  and  national  programs.  Research 
programs  of  the  State  stations  and  the  research  of  the  UnJ.ted  States 
■  n  Department,  of  Agriculture  are  supplemientary  and  interdependent,  the 
Department  of  Agriculture  having  primary  responsibility  concerning  the 
agriculture  for.  the  country  as  a  whole,  whereas  the  Suate^  stations 
.  have  responsibility  regarding  agriculture  primarily  in  relation  to 
local  needs  and  requirements  in  the  various  climatic  and  type-of- 
farming  areas  throughout  the  country. 

Progress,  and  Current  Program; 

Facilities  and  -resources  of  the  State  agricultural  experiment  stations 
..  in'  1945  were  again  taxed  to  the  limit  to  keep  pace  with  the  demands 
for  facts  needed  to  assure  necessary  production  of  agricultural 
products  and  their  effective  use  to  promote  the  war  effort.  Each  of 
the  stations  contributed  important  nevf  information  helpful  in  solving 
local  problems  and  did  its  part  along  with  Federal  agencies  in 
assembli-ng  and  interpreting  data  essential  in  the  formulation  of  ^ 
•regional  and  national  programs.  The  continued  high  level  of  farm' 
..'•production  achieved  has  been  aided  substantially  by  the  steady  output 
•  of '  timely '  re's  ear  ch  information  by  the  experiment  station.s,  . 

Evidence  that  the  stations'  have  continued  to  keep  their  researdh  pro¬ 
grams  up  to  date  in  response  to  the  most  pressing  needs  for  infprma- 
.■tibn  is' found  in  thb  rhpid  turn-over  of  projects.  During  the  year 
516' new  and  revised-^  research  projects  were  undertaken  vmth  majpr_  _ 
.•"support  from' the*  Federal-grant  funds  and  493  projects  were  completed 
or  discontinued.  All  told,  3,434  Federal-grant  fund ^projects  and 
'•  '4,761  State  fund  prbjects  vrere  active  during  the  fiscal  year  1945. 

■•"The  new  findings  were  pUt  to  work  promptly  by  means. of  letters,  npws 
releases,  radio,  the  telephone,  at  meetings, '  arid  in  mimeographed  and 
printed  public a-bions. 
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As  an  example  of  the  public  demand  for  research  information  developed 
by  the  stations,  the  requests  of  New  York  farmers  for  publications  of 
thq  State  (Geneva)  .station  may  be  cited.  During  the  year  73,176 
copies  of  .various  bulletins  and  circulars  were  sent  to  persons  who 
had  asked  that  their  names  be  placed  on  mailing  lists  to  receive 
publications  on  particular  subjects.  In  addition  64,760  copies  were 
mailed  in  response  to  individual  requests.  A  total  of  30  bulletins 
and  circulars  and  4  numbers  of  the  journal  ’’Farm  Research”  "vvas 
published  during  the  year.  Some  of  these  were  reprints  of  earlier 
publications  still  in  heavy  demand. 

Especially  noteworthy  progress  was  made  by  the  stations  in  coopera¬ 
tive  investigations  aimed  at  getting  the  largest  possible  returns 
for  the  money  spent.  Research  in  cooperation  with  the  Department  of 
Agriculture  was  carried  on  under  1,151  formal  memoranda  of  under¬ 
standing.  In  addition,  there  was  much  informal  teamwork  between 
these  agencies  and  interstate  cooperation  not  recorded  by  this  Office. 
This  saved  many  man-hours  of  time  by  technical  workers,  reduced  costs 
by  using  equipment  and  land  available  at  the  stations,  and  speeded  up 
results.  'Many  studies  cooperative  between  groups  of  States  and  the 
Department  produced  findings  helpful  in  solving  local  problems  and  of 
benefit  to  major  regions.  Regional  groups  of  experiment  station, 
directors  and  technical  workers  were  active  as  never  before  in  planning 
the  most  effective  ways  of  working  together  on  common  problems  and  a 
number  of  joint  reports  were  issued  or  begun. 

The  national  cooperative  studies  on  conservation  of  the  nutritive 
values  of  foods  yielded  results  of  importance  locally  and  nationally. 
More  than  100  progress  notes  covering  the  results  have  been  released 
to  date.  One  or  more  foods  are  being  studied  by  each  of  the  State 
stations . 

Effective  progress  was  made  by  the  north  central  group  of  State 
stations  and  the  Department  in  cooperative  marketing  studies  and  ' 
joint  publications  were  issued.  Postwar  uses  and  adjustments  in  the 
cotton  industry  are  receiving  major  attention  in  the  research  and 
planning  of  the  southern  group  of  directors.  A  survey  of  cooperative 
research  in  progress  among  the  12  stations  of  the  northeastern  region 
shovred  work  on  37  different  subjects  with  142  instances  of  participa¬ 
tion  by 'individual  stations.  This  v\ras  in  addition  to  cooperation  with 
Federal  agencies  and  States  outside  the  region. 

Plans  were  developed  by  the  stations  in  important  dairy  States  of  the 
northeastern  and  north  central  regions  for  a  co»rdinated  research 
program  involving  economic  problems  in  dairy  production  and  marketing. 

All  States  contributed  as  formerly  to  the  development  and  interpreta¬ 
tion  of  information  needed  in  setting  up  food  production  requirements 
and  in  future  planning. 
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Reviews  of  the  major  findijigs  under  the  work  of  53  experiment 
stations  on  3,434  Federal-fund  projects  will  be  available  in  the 
annual  report 'to  Congress  on  the  agricultural  experiment  stations 
for  1945  and  some  150  examples  of  research  results  from  this  report 
are  now  available  in  mimeographed  form.  By  way  of  illustration,  a 
few  selected  items  are  cited  here,  as  follows: 

The  prompt  release  by  the  experiment  stations  of  new,  improved 
varieties  of  plants  has  helped  farmers  meet  production  goals.  Many 
were  developed  in  cooperation  with  the  Department,  For  example* — 
Empire  cotton  by  the  Georgia  station  with  average  increase  of  |22 
per  acre — 400  tons  of  breeders*  seed  now  available;  Camellia, 
Traveller,  and  Clinton,  superior  disease-resistant  oat  varieties,  by 
the  Louisiana,  Arkansas,  and  Iowa  stations,  respectively — Clinton 
outyields  other  varieties  by  16  bushels  per  acre;  Blackhawk,  Wasatch, 
and  Mi da  wheats  by  the  Wisconsin,  Utah,  end  North  Dakota  stations 
boosting  yields  in  these  and  adjoining  States;  and  new  barley 
varieties.  Mars  (Minnesota  station)  better  yielding  by  35  percent 
than  standard  varieties  in  southern  Minnesota,  and  Sunrise  (North 
Carolina  station)  potentially  able  to  increase  North  Carolina  barley 
production  by  200,000  bushels.  Because  of  the  higher  prices  it 
commands,  the  Halehaven  peach,  developed  by  the  Michigan  station, 
added  |500,000  to  the  income  of  Michigan  growers  j.n  1945,  New  hybrid 
popcorns  from  the  Indiana  and  Kansas  stations  cooperating  with  the 
Department  outyield  open-pollinated  varieties  by  9-68  percent,  and 
because  of  superior  qualities  are  in  great  demand — 150,000  pounds  of 
hybrid  seed  grown  in  Indiana  in  1944, 

Promising  new  tomato  hybrids  developed  or  tested  by  a  number  of 
stations  are  giving  increased  yields  ranging  up  to  52  percent. 
Minnesota  station  Earliana  x  Pritchard  hybrids  produced  33  percent 
more  than  the  best  varieties  and  would  add  a  million  dollars  annual 
value  if  planted  throughout  the  State,  Seed  production  remains  to 
be  worked  out. 

Virginia  Victory  beans,  described  by  a  farm,  journal  as  ’’the  most 
promising  bean  of  this  generation,”  were  Under  trial  in  1945  by  more 
than  9,000  gardeners,  commercial  growers,  and  seedsmen  in  39  States, 
Hawaii,  and  Australia,  The  Virginia  station  developed  them  over  the 
years  by  crossing  the  Kentucky  Wonder  bean  wdth  rust-resistant 
varieties,  v 

Through  extensive  investigations  by  the  stations,  a  number  of  new 
chemicals  are  finding  uses  with  old  materials  for  controlling 
insects  and  diseases.  Based  on  Illinois  station  studies  two  new 
organic  dusts,  Arasan  and  Thiosan,  are  replacing  formaldehyde  for 
onion  smut  control  in  the  Chicago  area  where  80  percent  of  the  onion 
sets  produced  in  the  United  States  are  grown.  The  formaldehyde 
treatment  used  there  for  the  past  25  years  is'  slow  and  laborious. 

The  hew  treatment  is  two  or  three  times  faster  and  equally  effective. 
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So  far,  insecticides  have  not  been  fully  effective  against  the 
Oriental  fruit  moth,  a  destructive,  peach  pest.  Parasites  have  been 
used  successfully  but  the  cost  of  rearing  them  has  been  high*  The 
California  station  has  solved  this  problem  for  the  State  and  Nation 
by  developing  an  ’’assembly  line”  method  of  rearing  the  parasites  on 
the  potato  tuber  moth  at  a  cost  of  only  30  cents  per  thousand. 

Nearly  20  million  parasites  were  produced  and  liberated  in  California 
in  1944  and  a  larger  number  was  estimated  for  release  in  1945. 

Ways  of  reducing  labor  requirements  have  been  particularly  valuable 
in  view  of  the  farm  labor  shortage.  Florida  station  studies  showed 
celery  growers  how  to  cut  labor  costs  almost  one-half.  The  YiTashington 
station  found  that  turkey  producers  with  flocks  of  2,700  birds  used 
only  0.72  man  hours  of  labor  per  bird.  With  1,230  birds,  the  labor 
requirement  was  almost  doubled  at  1.34  man  hours. 

Missouri  farmers  of  the  Ozark  region  are  adapting  a  system  of  pasture 
management,  for  getting  rid  of  Lone  Star  ticks  worked  out  through  re¬ 
search  of  the  Missouri  station.  Two  pastures  are  used,  one.  is  grazed 
until' June  15  then  kept  free  of  stock  by  grazing  the  second  pasture 
until  the  first  killing  frost.  Repeating  this  practiTje  the  second 
year  starves  out  the  seed  ticks.  Then  the  pastures  are  reversed  and 
the  second  one  largely  freed  of  ticks  by  restricted  grazing. 

Deficiencies  in  minor  elements  have  limited  crop  yields  in  many  areas. 
Findings  of  the  stations  that  small  additions  to  the  soil  of  such 
elements  as  boron,  magnesim,  manganese,  zinc,  and  copper  result  in 
large  yield  increases  are  leading  to  general  use  by  farmers  of  the 
needed  element  in  particular  areas.  Thus  Vermont  farmers  are  begin¬ 
ning  to  apply  boron  widely  over  the  State.  One  community  used  a 
carload”  or  enough  to  treat  50,000  acres.  The  studies  of  the  Vermont 
station  extending  over  a  dozen  or  more  years  and  covering  tests  of 
46  soils  to  a  3-foot  depth  have  shown  that  small  amoxints  of  boron 
greatly  increase  production  and  quality  of  a  nmber  of  crops,  includ¬ 
ing  alfalfa,  apples,  potatoes,  clover,  sweet  corn,  tomatoes,  cabbage, 
lettuce,  beets,  beans,  and  turnips.  For  example,  40  pounds  of  borax 
gave  3  more  tons  of  alfalfa  hay  during  a  3-year  period.  The  borax 
cost  ^1.20,  the  extra  hay  was  viz-orth  ^36.  Vermont  fruit  growers  are 
using  it  to  prevent  internal  cork  in  apples. 

Financial  Support; 


The  Federal -grant  funds  for  the  State  agricultural  experiment 
stations  are  authorized  by  the  Hatch  Act,  the  Adams  Act,  the  Purnell 
Act,  and  Title  I  of  the  Bankhead -Jones  Act  of  June  29,  1935. 

The’ several  appropriations  under  ’’Payments  to  States,  etc.”  provide 
annually  for.  each  State  agricultural  experiment  station  ^15,000  under 
the  Hatch  Act';  .'|15,000  under  the  Adams  Act;  ^60,000  under  the  Purnell 
Act;  and  for  the  fiscal  year  1946,  s^2,663,708  under  the  Bankhead- Jones 
Act  of  June  29,  1935,  to  the  State^  Territories,  and  Puerto  Rico, 
apportioned  primarily  on  the  basis  of  rural  population. 
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In  addition  to  this  Federal  support,  each  of  the  State,  Territory, 
■and  Puerto  Rico  experiment  stations  receives  financial  support  from 
the  State  in  v;hich  located.  For  a  number  o’f  years,  the  support 
received  by  the’se  stations  from  non-Federal  sources  has  exceeded 
Federal  appropriations.  A  summary  of  funds  available  to  State  sta¬ 
tions  during  tKe  period  1941  through  1945  are  shoxvn  in  Table  II. 

•  ”  -  ‘  TABLE  II 

SUMMARY  OF  FUNDS  AVAILABLE  TO  STATIONS,  1941  -  1945 


Fiscal  Yeai^  :  Federal  :  Non-Federal'  '•  '  Total 


«  «  • 

1941.. .’.. . .  ^,862,500  :  $15,571,050  :  11:22,433,550 

1942.. ;. . :  6,926,207  :  15,^72,195  :  22,498,402 

1943.. . . j  6,926,207  :  17,277,667  ’  :  24;203,874 

1944 . ....!  7,001,207  19,939,102  :  '26,940,319 

1945.. .....-..:  7,001,207  :  21,080,979  28,082,186 


Total  amounts  available  to  the  Various  State  'and  Territorial  agri¬ 
cultural  experiment  stations  frdm  both  Federal  and  non'-Federal 
sources  during  the  'fiscal  year  1945  are  indicated  on  the  following 
table,; 


(Continued  on  next  page)' 
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TABLE  III  -  Funds  Available  to  Stations,  Fiscal  Year  1945 


Station  ^  J  Federal .  *  Non -Federal  *  Total 

Alabama....; . 172, 695. 5  48,446.61  Tf  721,141.73 

Alaska . .:  39,752,44  :  48,565.67  :  88,318.11 

Arizona . . 103,285.16  :  158,486.96  :  261,772.12 

Arkansas . 153,983.20  :  227,661.29  :  381,644.49 

California . 171,893.64  :  1,739,551.33  ;  1,911,444.97 

Colorado . 112,430.96  :  311,318.97  :  423,749.93 

Connecticut,  State...}  56,253.66  :  202,685.00  :  258,938.66 

Connecticut,  Storrs..:  56,253.66  »  63,188,50  i  119,442.16 

Delaware . :  95,189.96  :  139,218,80  :  234,408.76 

Florida . .....:  124,782.16  :  897,870.47  :  1,022,652.63 

Georgia . ...s  177,522.92  j  261,625.91  J  439,148.83 

Hawaii . t  99,186.40  s  201,568.75  :  300,755.15 

Idaho . ,104,219.84  :  101,625.28  s  205,845.12 

Illinois...... . ....}  ,  176,736.62  :  '  684,241.92  ;  860,978.44 

Indiana...... . ...i  .152,900.44  :  1,107,34.6.03'  ;  1,260,246.47 

Iowa....... _ .......:  154,854..64  i  '  754,849.87  :  '  •909,674.51 

Kansas . :  .  140,050 ..96  ■:  '  479,815.61  ’  j' '  “  619,866.57 

Kentucky . :  171,533.452  :  '  295, 238. 70  :  466,772.02 

Louisiana . 146,502.80  :  349,767.49  :  496,270.29 

Maine.....’ . 110,692.16  :  193,851.78  :  304,543.94 

Maryland..^..... . .  120,259,72  :  235,269.85  :  355,529.57 

Massachusetts... . .  108,674.92  :  221,283.14  s  329,958.06 

Michigan . 163,566.60  :  289,700.50  }  453,267.10 

Minnesota . 147,269.04  ;  547,513.95  :  694,782.99 

Mississippi..........:  162,651.40  ;  550,710.65  :  713,362.05 

Missouri . ....:  166,967.80  :  332,295.16  :  499,262.96 

Montana . ....:  105,503.16  :  289,826.71  :  395,329.87 

Nebraska . :  128,776.60  :  264,587.60  :  393,364.20 

Nevada... . ,...:  92,734.64  :  35,210.06  :  127,944.70 

New  Hampshire . :  98,507.40  :  38,367.73  :  136,875.13 

New  Jersey . 121,260.32  :  588,283.01  :  709,543.33 

New  Mexico . ....:  104,516.00  :  124,739.21  :  229,255.21 

New  York,  Cornell....:  166,030.40  :  896,064.75  :  1,062,095.15 

New  York,  State.,....:  18,447.84  :  460,070.07  :  478,517.91 

North  Carolina . 196,085.56  :  259,407.49  :  455,493.05 

North  Dakota . :  114,675.76  :  223,285.91  :  337,961.67 

Ohio . 183,717.64  :  1,321,305.62  :  1,505,023.26 

Oklahoma . ,....:  158,450.84  :  498,598.69  :  657,049.53 

Oregon . 112,790,32  :  472,438.30  :  585,228.62 

Pennsylvania . :  225,322.64  :  384,651.49  :  609,974.13 

Puerto  Rico . ,...:  143,213.24  :  223,372.09  }  366,585.33 

Rhode  Island. . 92,449.04  :  33,651,01  ;  126,100.05 

South  Carolina . 149,464.96  ;  603,055.00  :  752,519.96 

South  Dakota . 114,432.44  :  138,006.25  :  252,438.6© 

Tennessee . ...:  167,136.04  :  184,332.11  :  351,468,15 

Texas . 239,364.76  :  1,223,239.59  :  1,462,604.35 

Utah . 100,503.68  :  159,764.84  :  260,268.52 

Vermont . 100,471.60  :  32,042.(52  :  132,513.62 

Virginia . 161,144.56  :  215,672.35  :  376,816.91 

Washington . 123,254.64  :  414,132.77  :  537,387.41 

West  Virginia . 145,859.16  :  169,536.88  ;  315,396.04 

W  r.c'--- 1-0  aai-pa  ,  7'^i  iR  f'lO  "01 


(t)  Administration  of  Grants  and  Coordination  of  Research  v/ith  Sta.tes 


xi.pproprip.tion  .-.ct ,  19^6  .  $153,600 

xi-nticipated  supplemcntp.l  for  additional  costs  due  to  the 

■federal  Employees  Pp.jr  Act  of  19^5  . L .  . . . . ^  +21 , 000 

Total- anticipated  availahle ,  1946  .  '  174, 600 

Budget  estimate,  19^7  . • .  173 >Q00 

Change,  for  1947 :  .  '  ' 

Overtime  decrease  -2,600 

Increase  '  '■  -tl ,  000  .  -1 , 600 


PROJECT  STaTSME1''TT 


Project 

19k 

1946, 

(estimated) 

.1947  ,  . 

(estimated) 

Increase  or 
decrease 

ll  3  Idminihtratioii  of  Pederal- 

.  -''1 

grant '  funds  for  State  and 

Tcrritprial  agricultural 
experiment  stations,  coor¬ 
dination  of  research  work 

- 

..©f,  the  .Stp,te  and  Territori- 

af  .s.ta-tj-ons.,  coordination 

...... 

Qf,„.thls.. resea.rch  i;ith  fhat 

.of  ,,th.e  Department.^ and  ad- 

ministration  of  Department 

... 

+$1,000 

-2,600 

i'HRnlp.r  st-ations . 

$172.,  000 
2,600 

•$173,000 

2.  Overtime  pay . 

Covered  into-  Treasury  as 
.miscellaneous  receipts, 

20,307 

•  t 

Public  La.w.  529  . 

10 

...  ^  -n 

-  - 

Unohligated  balance  . . 

11,206 

. .  .■■■  ■  — 

_  _ 

Total  a.va liable  . . 

...  174;  600 

..  173,000 

-1,600 

Anticipated  supplemental  .... 

-  - 

.-21,000 

Total-  estimate  or 

'*  ■■ 

appropriation  . . 

■  ,  176.169 

■  153,600- 

173,000 

ilTCRSASES  OR  ESCRERSBSh 


Tiie  -ne.'t  decrease  of  $1,6G0  in  this  item  for  19^7  consists  bf  a  decrease  of 
^?2,-600  for  overtime,  and  an  increase  of  $1,000  for  placing  on  a  full  year 
laaih  in  1947''V  X-;ithin-gra.de  salary  advP.nce merits  Vhich  are  estimated  to  he  in 
effect” ‘for  only  part  of  the  fiscal  yee.r'  1946.  ' 

u  :  ■  CMGE  II  LAEGIUGE  ; 

The  sole  purpose  of  the  proposed  language  change,  v;hich  involves  relocating 
the  position  of  the  limitation  on  expenditures  for  personal  services  in  the 
District  of  Colnnhia,  is  to  simplify  and  shorten  the  la.nguage  of  the  item. 


WORK  UNDER  THIS  APPROPRIATION 


\  'r:oj 

Objective t  To^  represent  the  Department  in  (a)  the  administration  of 
the  Acts  of  Congress  authorizing  appropriations  for  the  support  of 
State  and  Territorial  agricultural,  experiment  stations  in  the  several 
States,  Hawaii,  Alaska,  and  Puerto  Rico  (Hatch  Act,  Adams  Act’, 

Purnell  Act,  and  the  Hawaii,  Alaska,  and  Puerto  Rico  Station  Acts) ; 
and  (b)  the  administration  of  the  Federal  Experiment  Station  in 
Puerto  Rico, 

Plan  of  Work:  Administration  of  the  Acts  granting  funds  to  States  and 
Territories  involves  supervision  of  the  funds, '/close  advisory  rela¬ 
tions  with  the  stations  as  to  research  for  v/hich  the  funds  are 
expended,,  annual  examination  of  the  work  and  expenditures  of  each 
station,  assistance  to  the  State  stations  in  working  out  programs  for 
cooperative  effort  to  avoid  duplication,  assistance  to  Federal  agencies 
in  working  put  cooperation  with  the  States,  and  preparation  of  the 
annual  report  to  Congress  on  the  work  and  expenditures  of  the  stations, 
as  required  by  law. 

Funds  made  a^kiilable  under  the  Federal-grant  acts  are  warranted  "to 
the  treasurer  or  other  officer  duly  appointed  by  the  governing 
boards  of  said  colleges  to  receive  the  same  *  *  to  carry  forward 
the  work  of  the  experiment  stations  in  accordance  with  the  require¬ 
ments  of  the  respective  acts,  as,  for’  instance,,  the  Purnell  Act 
which,  prcvide'-s  that  f 

"The  funds  appropriated  pursuant  to  this.  Act  shall  be 
applied  only  to  paying  the  necessary  expenses  of  conducting 
■investigations  or  making  experiments  bearing  directly  on 
the  production,  manufacture,  preparation,  use,  distribution, 
and.  marketing  of  agricultxiral  products  and  including  such 
scientific  researches  as  have  for  their  purpose  the 
establishment  and  maintenance  of  a  permanent  and  efficient 
agricultural  industry,  and  such  economic  and  sociological 

investigations  as  have  for  their  purpose  tho  development  . 

and  improvement  of  the  rural  home  and  rural  life,  and  for 
printing  and  disseminating  the  results  of  said  researches." 

The  Secretary  has  responsibility  for  administration  of  the  Federal-  ’. 
grant  funds  for  research  and  "shall  prescribe  the  form  of  the  annual,  . 
financial  statement  required  under  the  above  Acts,  ascertain  whether 
the  expenditures  are  in  accordance  with  their  provisions,  coordinate 
the  research  work  of  the  State  agricultural  colleges  and  experiment 
stations  in  the  lines  authorized  in  said  Acts  with  research  of  the 
Department  in  similar  lines,  and  make  report  thereon  to  Congress." 
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In  accordance  with  these  responsibilities  and  duties  Federal  funds 
paid  to  the  States  and  Territories  are  expended  largely  on  research 
projects  submitted  to  the- Office  of  Experiment  Stations  for  advisory 
suggestions  and  approval  in  advance  of  expenditures^  Programs  of 
projects  with  proposed  expenditures  under  the  Federal  funds  are 
submitted  by  each  station  for  review  and  approval  at  the  beginning 
of  each  fiscal  year.  Changes  and  adjustments  in  work  to  meet  State 
needs  are  submitted  throughout  the  year. 

To  carry  out.  the  provisions  of  the  Federal  Acts,  a  representative,  or 
representatives,  of  the  Office  visits  each  of  the  50  State  stations  at 
least  once  annually  and  spends  four  to  twenty-one  days  reviewing  the. 
expenditures  and  the  research  under  way.  In  addition-,  staff  members 
cooperate  as  specialists  with  individual  stations -and  regional  groups 
in  the  development  and' ad justment  of  research  programs  for  special 
fields .  ■  ■  :  •  '  : 

As  explained' under  ■  the  heading  "Special  Research-.  Fund,  Pepartmont  of 
Agriculture,"  the  Office  also  has  the  responsibility  for  the  admin- 
isrtration  of '  the  payments  to  States  authorized  by  Title  I  of  the, 
BanJehead-Jones  iibt  of  June  29,  1935, 

Examples  of  OUr rent  Activities;  The  current  progham  of  administering 
Federal -grant' funds'  involves,  a  responsibility,  of  arranging- for-  prompt, 
effective  cooperation  among  the  States  and  of  the-  State  stations  with 
the  Peps rtmenti' of  Agriculture  and  with  other  agencies  as  needed  to 
attack-  most  effebtively  problems  arising  under  the  changing  conditions 
now  faced'  and  in  prospect. 

The  Office  of  Experiment  Stations  has  continued  to  maintain  close 
advisory,  relationships  -with  the  State  -agricultural  experiment  stations 
on  adjustments  in  their  research  programs  to  concentrate  on  research 
problems  needing  immediate  solution  and  the  redirection  or  termination 
of  ol(fer  studies,  A  large  percentage  of  these  problems  are  specific 
and  as  a  result  are  of  a  relatively  short-term  duration.  This  is  - 
evidenced  by  the  fact  that  of  the  total  of  3,434  studies  undertaken 
during  the  fiscal  year  1945,  516  were  under  new  projects;  134  projects 
were  revised;  and  493  projects  were  completed  or  discontinued.  Each 
revised  project  and  each  project  continued  without  change  v/as  reviewed 
during  the  year  .by  the  staff  of  this  Office  as  -to  intent,  ^adequacy, 
and  progress.  - 

Any  problem  of  more -than  local-  interest  was  reviewed  in  cooperation 
with  other  agencies  concerned  for  correlation  of  the  research  with 
work 'he ing ' conducted 'by  other  State  stations  or  by  other  agencies  so 
as  to  avoid  duplication  of  effort  and  to  promote  accurate  research  ■ 
results  through  cooperative  and  joint  attack  on  problems  extending 
beyond  the  boundaries  of  any  one  -State,  The  extent  of  this  coopera¬ 
tion  is  -indicated  by  the  1,151  active  formal  cooperative  memoranda- 
of  understanding  in  effect  during  the  year  between  State  stations  ; 
and  between  Sta.te  stations  and  other  agencies.  Seventy  other 
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cooperative  documents  are  in  effect  but  temporarily  inactive  because 
of  loss  of  personnel  to  tho  armed  forces,  pressure  of  work  on  problems 
of  immediate  interest,  and  because  of  other  temporary  conditions. 

Each  of  these  memoranda  of  understanding  was  approved  by  the  Office 
of  Experiment  Stations  before  becoming  operative. 

The  Office  continued  publication  of  Experiment  Station  Record  as  a 
means  of  aiding  and  coordinating  research.  Nearly  7,000  technical 
abstracts  on  agricultural  subjects  were  prepared,  edited,  indexed, 
and  published  in  this  periodical  during  the  fiscal  year  1945  as  a 
means  of  focusing  attention  of  research  workers  in  the  State  stations 
and  in  the  Department  on  current  published  results  of  research,  thus 
facilitating  project  planning,  the  development  of  cooperation,  and  the 
coordination  of  research  effort.  This  abstracting  service  by  the 
Office  of  Experiment  Stations  saves  time  of  thousands  of  research 
workers  by  bringing  to  their  attention  current  research  findings  with¬ 
out  their,  having  to  review  the  hvindreds  of  publications  involved. 

The  Federal  Experiment  Station  in  Puerto  Rico  is  under  the  adminis¬ 
trative  supervision  of  the  Offic^  of  Experiment  Stations,  The  re¬ 
search  program  is  aimed  at  increasing  the  production  of  strategic 
agricultural  crops  of  value  to  the  tJnited  States  and  improving 
practices  to  make  the  growing  of  tropical  crops  of  greater  economic 
■benefit  to  the  people  of  Puerto  Rico.  The  work  is  carried  out  in 
cooperation  xvith  agencies  concerned  with  the  Inter -American  program 
and  the  Government  of  Puerto  Rico.  The  activities  of  the  Station 
are  described  in  more  detail  in  a  separate  statement  under  the 
appropriation  for  the  Station. 

The  Office  served  as  a  clearing  house  for  information  and  service  on 
behalf  of  the  State  experiment  stations,  and  on  request,  for  agencies 
of  the  Department.  The  calls  upon  the  Office  for  such-  assistance  in 
some  fom  or  other  were  numerous.  Problems  and  questions  involved  in 
production  and  distribution  of  agricultural  products  Were  given 
priority. 

The  Office  worked  with  agencies  of  the  Department  and  all  State 
experiment  stations  in  continuing  the  Nation-wide  studies  of  farm 
production,  including  results  frem  experimental  work,  as  a  basis  for 
production  goals  in  total  and  allocation  by  crops  and  production 
areas.  Participation  of  the  stations  involved  adjustments  in  their 
Federal-grant  fund  as  well  as  State  fund  programs. 

In  continuation  of  work  begun  in  1944,  the  Office  obtained  informa¬ 
tion  relating,  to  current  and  proposed  investigations  by  the  State 
agricultural  experiment  stations  on  the  use  of  potatoes  in  the 
feeding  of  livestock.  The  information  was  assembled  and  issued  in 
mimeographed  form  for  use  by  the  stations  and  the  agencies  of  the 
Department  directly  concerned. 
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For  many  years  the  Office  has  issued  annually  a  mimeographed  list  of 
projects  and  publications  covering  experiment  station  research  in 
home  economics.  Because  of  the  increasing  consimer  interest  in  foods, 
this  compilation  has  been  expanded  to  include  as  far  as  possible  all 
State  experiment  station  research  pertaining  to  foods  and  nutrition 
of  interest  to  the  consumer  regardless  of  the  station  department  or 
division  involved.  ' 

The  Nation-wide  'study  of  butter  as  a  source  of  vitamin  A  in  the  diet 
of  the  people  of  the  United  States  was  completed  to  the  point' of 
publication  during  the  year.  The  work  was  begun  in  1942  upon  recom¬ 
mendation  of  the  Committee  on  Food  and  Nutrition  of  the  National 
Research  Council,  with  19  State  agricultural  experiment  stations,  the 
Bureau  of  Dairy  Industry,  and  the  Office  of  Experiment  Stations  co¬ 
operating.  Analyses  were  made  of  butter  obtained  in  different  seasons 
and  areas  through  the  usual  trade  channels.  A  brief  discussion  of  the 
results  is  presented  in  a  government  publication  entitled  ’'Vitamin  A 
in  Butter”,  with  a  more  detailed  technical  report  to  follow. 

Assistance  was  continued  to  representatives  of  other  countries  in 
making  arrangements  for  obtaining  information  from  the  experiment 
stations  through  personal  visits  and  otherwise,  and  the  Office  also 
helped  to  further  the  requests  of  other  countries  for  experiment 
station  publications. 

The  coordination  of  research  among  the  experiment  stations  and  be¬ 
tween  the  stations  and  Federal  agencies  was  advanced  by  discussions 
with  participating  groups  of  administrators  and  research  workers. 

Thus,  for  example,  the  Chief  of  the  Office  participated  with  groups 
of  station  directors  of  the  four  major  regions  of  the  United  States 
in  discussions  relating  to  continuation  and  extension  of  cooperative 
research  among  the  States  and  with  regional  laboratories  of  the 
Department.  Similarly,  the  subject  matter  specialists  of  the  Office 
participated  with  research  workers  of  the  stations  in  the  planning 
of  cooperative  studies  by  various  groups  of  States.  Included  were 
such  subjects  as  economic  problems  in  dairy  production  in  the  North¬ 
eastern  and  the  North  Central  regions,  range  cattle  improvement  in 
the  Great  Plains  area,  breeding  of  chickens  for  broiler  production, 
jack  stock  and  mule  production,  and  plant  diseases  and  insect  control 
studies  with  special  attention  to  research  with  new  fungicides  and 
insecticides.  Particular  attention  was  given  to  work  mth  directors 
and  station  staff  members  in  the  major  cotton  producing  States 
directed  to  summarizing  existing  information  and  planning  future 
research  in  all  phases  of  the  cotton  industry,  including  production, 
processing,  utilization,  and  marketing. 
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The  Chief  of  the  Office  and  the  subject  matter  specialists  in  foods  .. 
and  nutrition  continued  to  give  major  attention  to  the  .coordination 
and  promotion  of  the  national  cooperative  studies  on  the  conserva¬ 
tion  of  the  nutritive  values  of  foods  in  processing,  marketing, 
storage,  and  cooking.  The  more  than  100  progress  notes  covering  the 
results  of  these  studies  which  have  been  released  to  date  by  the 
stations  have  been  immediately  helpful  in  meeting  problems  relating 
to.  the  feeding  of  the  armed  forces  and  civilians.  Practically  all 
of  the  State  stations  are  participating  in  these  studies  by  investi¬ 
gating  one  or  more  foods. 


(Continued  on  next  page) 
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( c)  Fcderrl  Experiment  Strtion,  Puerto  Hico 


Appropriation  Act,  . . .  $99>375 

Anticipated  supplemontal  for  a.dditionval  costs  due  to  the 

Federal  Enployees  Fay  Act  of  19^5  .  ~^9 ,000 

Total  anticipated  a.va ila.hle  ,  19^6  . .  108,375 

Budget  estimte  ,  19^7  . .  I70 » 200 

Change  for  19^7  - 

Overtime  decrease  -1,175 

Increase  '^'},000  . . .  +61,825 


PROJECT  STxiTEI-SFT 


Project 

1945 

1946 

(estimated) 

1947 

(estimated) 

Increa.se  or 
decrease 

1.  Federal  Experiment 
Sta.tion,  Puerto  Rico  . 

$92,942 

$107 , 200 

$170,200 

+363,000  (1) 

2.  Overtime  pay  . 

8,082 

1,175 

.  -  - 

-1,175 

Covered  into  Treasury  as 
miscellaneous  receipts. 
Public  Law  529  . 

20 

Unobligated  balance  . 

30 

-  - 

- 

Total  a.vailable  . 

107,074 

103,375 

170 , 200 

..  +61,825 

Anticipa„ted  supplerienta.l 

_  _ 

-9,000 

■Total  estimate  or 

a-coroToriation . . 

107,074 

.99,375 

17.0.,  200 

IFCPJIASSS  OR  DECHEaSES 


The. net  increa.sG  of  $6l,S25  in  this  item  for  1947'  consists  of  a.  decrease 
of  $1,175  overtime,  and  the  follov/ing: 

(1)  An  increase  of  $63,000  composed  of;- 

(a )  An  increase-  of  $62,500  to  .cover ; construction  of ■  needed  facilities 

at  the  Federal  Experiment  Sta.tion  in  Puerto  P-ico: 

Objective :  To  construct  seven  new  dwellings  to  replace  existing  houses 

considered  unsafe  for  further  occupanpy,  an  incinerator  for  disposing 
of  diseased  plant  material,  and  a.  headhouse  for  the  greenhouse -unit 
at  the  Federal  Experiment  Sta.tion  in  Puerto  Rico. 

The  Situation  and  Feed;  The  estimate  for  a.n  increase  of  $62,500.. 
includes  construction  of  seven  nevj  dv/ellings  for  members  of  the 
technical  sta.fi.  It  is  contemplated  that  these  seven  new  dwellings 
v.rould  replace  seven  of  the  present  dv.^ellings  v.diich  are  in  need  of 
complete,  overhauling.  a11  hut  one  of  these  dv.^ellings  v;ere  constructed 
prior  to  1925.  The  condition  of  these  houses  .is.  such  that, , it  .wauld 
he  more,  economical  to  replace  them  than  .to  attempt,  to  re.pair  -them. 
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The  Puerto  Pico  station  being  locpted  in  tlie  Trap ics  has  many 
problems  of  mrintaining  p.deoua.te  physical  plant  facilities  not 
normally  found  in  the  continental  United  Stetes.'  ‘  The  station 
experiences  very  heavy  rains  during  a  portion  of  the  ^rear  and, 
extreme  heat  and  dryness  during  other  portions.  Sarthdua-kes  and 
high  v/inds,  sometimes  of  hurricane  proportions,  are  not  uncommon. 
Furthermore,  all  v;ooden  construction  of  sucli'soft  v/oods  as  pine 
is  subject  to  termite  damage  and  to  dry  rot.  Because  of  this  com¬ 
bination  of  conditions,  a  nev;  frame  house  is  estimated  to  heed 
complete  overlaatiling  a.t  least' once  every  six  j^'ears. 

The  serious  state  of  disrepair  Which  renders  some  of  the  present 
houses  unsa.fe  renuires  that  prompt  consideration  be  given  to  their 
replacement.  Housing  facilities  must  be  made  available  for  the 
scientific  staff  of  the  station  since  a  cortiiiental  American  cannot 
rent,  in  the  City  of  Haya.guez,  a  place  affording  the  privacy  and 
sanitation  customa.ry  in  the  States.  Mthout  housing  facilities  it 
vjould  be  difficult,  if  not  impossible,  to  recrnlt  or  maintain  a 
competent  technical  staff.  :  . 

In  June,  19^4,  the  architect  for  the  Government  of- Puerto  Rico  after 
an  inspection  of  staff  houses  stated  tha.t  "in  the  event  of  a 
hurricane,  I  would  re  commend  •rlh*' t  staff  members  be 'evacuated  from 
these  buildings- because  they  \»/ill  certainly  suffer  collapse  in 
part."  He  further  stated  "the  electrical  'systems  present  a  fire 
ha,zard  in  the  wboden  houses'  *  *  *  the  kitchens  and  baths  arc  sub¬ 
standard  *  *  *  pipes  and  fixtures  need  replacement  *  *  *  the  sta.tion 
housing  ha.s  reaOhed- the  .point  v;he re  the  logical,  and- economical  step 
is  replacement  a.nd  not  repair." 

The  .station  has  available  for  immedia.te  use  detailed  plans,  specifi¬ 
cations ,  and  blueprints  for  construction  of  these  dv/elling  units. 

The  dv/ellings  would  be  built  of  reinforced  concrete  v.lth  concrete 
slab  roofs,  with  tile  floors,  and  with  up-to-date  plumbing  and 
electrical  eouipment.  This  type  of  house  v/ould  be  relatively  safe  ; 
in  the  event  of  earthouakes  or  hurricanes,  v.rould  reduce  to  a. 
minimum  the  ^hecessitj'’  for  repair  v.^ork  because  of  dry  rot  or  infes^- 
tation  by  termites,  and  vould  provide  safe  and  sanitary  living 
conditions  for  continental  imerican  staff  members  and  their  families. 

In  addition,  the  sta.tion  has  need  for  a  headhouse  for  its  greenhouse  /, 
unit.  The  Pt^erto  Rico  station  ha's  one  of  the  largest  collections- .of  "i 
tropical  plants  in  the  Uestern  Hemisphere.  As  a  result,  a  la.rge 
amount  of  greenhouse  v/ork  must  be  conducted.  The  headhouse  for  the 
greenhouse  unit  is  necessary  for  proper  conduct  of  the  greenhouse di:'; 
work.  -  ' 

The  station  also  has  need  for  a.  veil  constructed  incinerator:'  .  •'/  ■ 

There  is  more  or  less  constant  need  for  disposal  of  di-seased  pla.ntP 
material  v?hich  must  be  burned  to  prevent  spread,  of  disease.  The' 
sta.tion  also  ha.s  considerable  amounts  of  garba.ge  and  other  refuse  ' 
vrhich  reouire  proper  disposal  for  sanitar;?’  reasons. 
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Plpn  of  ’fork;  ?ho  construction  of  dv/ellin^s  provided  for  in  this 
increase  v'ould  he  performed  \inder  contract  v;ith  a  local  contractor. 

The  architect  end  the  engineer  employed  hy  this  Office  v;ould  he 
responsible  for  edherence  to  contract  specifications.  The  con¬ 
struction  of  the  incinerator  and  headhouse  for  the  greenhouse  unit 
v/ould  he  ha-ndlcd  hy  force  account  labor. 

According  to  the  latest  information  from  Puerto  Rico,  cement,  sand, 
gravel,  stone,  reinforcing  steel,  pipe,  glass,  and  tile  are  avail¬ 
able  for  this  construction.  These  represent  the  major  portion  of 
the  materials  rcouired.  It  is  felt  certain  that  plumbing  fixtures 
and  electrical  fixtures  will  he  availafole  hy  the  time  they  are 
needed. 

(h)  at.  increase  of  ^pQQ  placing  on  a  f^ill  year  basis  in  1947, 

within-grado  salary  a.dvancements  v/hich  are  estiiriated  to  he  in  effect 

for  only  part  of  the  fiscal  year  19^6. 

CHARGES  IR  LARGuAGS 

The  estimates  include  proposed  changes  in  the  language  of  this  item,  e.s 
follows  (deleted  matter  enclosed  with  brackets,  iiev;  la.ngua.ge  underscored): 

Federal  Experiment  Station,  Pu.erto  Rico:  To  enable  the  Secretary 
to  establish  and  maintain  an  agricultural  e:-’p)eriment  station  in 
Puerto  Rico,  incliiding  the  preparation,  illustration,  and  distri¬ 
bution  of  reports  and  huRletins,  [$99.375j  ^-hd  the  Secretary  is 
authorized  to  sell  such  products  as  are  obtained  on  the  laud 
belonging  to  the  agricultural  experiment  station  in  Puerto  Rico 
and  the  amoxmt  obtained  from  the  sale  thereof  shall  be  covered 
into  the  Troa.sury  of  the  United  States  as  miscellaneous  receipts] 

$170 » 200 i  of  which  not  to  exceed  $96,000  na,y  be  expended  for 

construction  of  seven  buildings. 

The  first  clnange  deletes  the  langua.ge  v/hicli  has  been  carried  in  the 
annual  appropriation  act  for  a  number  of  years  authorizing  the  sale  of 
products  resulting  from  work  of  the  Puerto  Rico  station.  This  language 
has  been  necessary  because  such  authority  is  normullja  not  implied. 

However,  it  is  now  considered  tha.t  Section  l4(b)  of  the  Surplus  Property 
Act  of  1944  (Public  Law  4^7  >  approved  October  3>  1944)  provides  a.dequate 
ba.sic  legisla.tive  authority  for  the  sale  of  products  of  experimental 
operations  conducted  bja  the  Department  of  Agriculture.  Ivliile  the  Surplus 
Property  Act  expires  by  its  terms  at  the  end  of  3  years  following  the 
da.tc  of  cessr-.tion  of  hostilities  in  ¥orld  War  II,  the  Department,  at  the 
end  of  such  period,  could  secure  an  appropriate  \/aiver  from  the  Treasury 
Department  (Procurement  Division)  to  continue  the  sale  of  products  at 
the  Puerto  Rico  station  in  much  the  same  munner  as  now  exists  with  respect 
to  the  products  of  some  of  the  Department’s  other  experimental  operations. 


(Continued  on  next  page) 
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VroRK  -UNDER  THIS  APPROPRIATION 


Objective ;  To  conduct  agricultural  research  investigations  -with  a 
view  to  increasing  the  production  of  strategic  agricultural  crops 
of  value  to  the  United  States  and  of  improving  practices  to  make 
the  growing  of  tropical  crops  of  greater  economic  benefit  to  the 
people  of  Puerto  Rico,  During  the  war  period,  the  station  con¬ 
centrated  on  problems  of  immediate  concern  such  as  production  of 
rotenone -producing  plants;  the  growing  of  Cinchona,  from  which 
quinine  is  obtained;  and  food  crop^s. 

Examples  of  Past  and  Current  Activities: 

Insecticidal  Crop  Investigations.  Rotenone,  an  insecticide  toxic 
to  insects  but  harmless  to  man  and  domestic  animals,  continues  to  be 
a  scarce  strategic  material ,  This  product  ?/as  formerly  obtained _from 
the  Far  East  and  in  small  quantities  from  South  America, 

It  was  reported  last  year  that  seme  1,385,927  plants  and  cuttings  of 
Derri-s-  were  distributed  throughout  Latin  America  to  increase  the 
.  plantings  of  this  rotenone -producing  crop  in  the  Western  Hemisphere, 
During-^  the  past  fiscal  year,  this  fig-ure  has  passed  the  tv/o  and  ohe- 
half  million,  mark.  Commercial  plantings  of  this  crop  in' the  Vfestern 
•Hemisphere  have  been  carried  out  in  cooperation  -with  the'  Foreign 
Economic  Administration,  the  Office  of  Foreign  Agricultural  Relations, 
and  -with  private  companies  and  individuals. 

•-■The  selection  amd  multiplication  of  high-yielding  rotenone'  stock  of 
Perris  originally  obtained  from  Sumatra  have  received  special  atten¬ 
tion  during  the  year.  The  value  of  the  product  is.  based  on  the 
percentage  of  rotenone  present  in  the  dry  root.  One  of  the  main 
objectives  has  been  to  increase  the  quality  of  plant  material  avail¬ 
able  ,  Over  35,000  plants  of  high-yielding  clones,,  some-  running  over 
U  percent  rotenone  as  compared  to  the  average  commercial  material'  of 
5  percent,  have  been  planted  in  the  field  and  are  being  multiplied 
as  rapidly  as  possible  for  further  distribution.  This  project  also 
included  the  crossing  of  promising  varieties  and  strains  of  Perris 
to  increase  root  yield  and  root  quality.  Such  improvement  through 
use  of  the  highest  quality  available  stock  appears  essential  to.  the 
establishment  of  Perris  as  a  profitable  crop  in  -the  Western 
Hemisphere, 

In  addition  to  increasing  the  available  supply  of  planting  material, 

•  Investigations  were  conducted  to  find  new  and  better  methods  of 
.  propagation  and  to  improve  on  cultural  practices .  Investigations  in 
methods  of  propa'^tion  showed  that  the  top  bud  of  Perris  cuttings 
must  be  directed  up  for  best  rooting  and  top  gro'wth  and  that  the 
basal  cut  on  cuttings  should  be  made  at  least  3  to  4  cms.  below  the 
basal  bud  for  best  rooting.  Experiments  on  the  best  type  of  cutting 
to  use  indica-ted  there  was  little  difference  in  root  quantity  or 
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quality  after  14  months  of  growth  regardless  of  the  type  of  cutting 
originally  used.  Early  differences  tended  to  be  ironed  out  as  the 
plant  approached  maturity,  Perris  root  is  ordinarly  not  harvested 
until  26  months  after  planting.  Studies  on  the  grafting  of  high 
rotenone  yielding  Perris  plants  on  to  low  yielding  stocks  which  were 
known  to  be  heavy  root  producers  did  not  result  in  an  increase  in 
rotenone. 

Investigations  of  other  plants  of  possible  insecticidal  value  were 
continued  and  the  common  tropical  plant,  Mamey,  continued  to  be  the 
only  promising  one  found  to  date.  The  seeds  of  Mamey  were  found  to 
be  highly  toxic  to  a  n\mber  of  common  insects  and  comparable  to 
rotenone  in  the  field  control  of  certain  insects.  It  appears  to 
have  definite  value  as  a  local  and  cheap  source  of  an  insecticidal 
material  for  the  farmer. 

Prug  Crop  Inve stigation s .  The  bark  of  various  species  of  Cinchona 
is  the  commercial  source  of  the  drug  quinine.  Prior  to  the  war, 
almost  the  entire  production  of  quinine  was  controlled  by  the  Putch 
and  grown  in  Java,  IVhile  quinine  has  been  successfully  synthesized 
and  substitutes  are  available,  none  of  these  are  readily  available 
nor  can  they  be  used  except  under  the  care  of  a  competent  physician. 
Millions  of  people  throughout  the  tropical  world  will  continue  to 
depend  upon  the  natural  sources  of  quinine  for  the  preparation  of 
local  prophylactics  and  preparations  such  as  ’’totaquina”  made  directly 
from  the  crude  bark. 

The  work  of  the  Station  has  concentrated  on  the  development,  selection, 
and  maintenance  of  high-yielding  strains  of  Cinchona  and  on  the  solu¬ 
tion  of  cultural  problems.  In  cooperation  with  the  Pefense  Supplies 
Corporation,  a  project  was  set  up  to  propagate  and  grow  the  highest 
known  yielding  strains  of  Cinchona  which  were  flown  out  of  the 
Philippines  just  prior  to  the  Japanese  occupation.  Several  thousand 
of  these  particular  plants  are  now  well  established  in  the  mountains 
of  Puerto  Rico  and  will  become  a  permanent  source  of  future  breeding 
and  planting  material. 

The  Cinchona  plant  is  highly  selective  as  to  its  environmental  condi¬ 
tions.  The  secrets  of  its  successful  cultivation  have  been  carefully 
guarded  by  the  Dutch  in  order  to  maintain  and  curtail  operations  and 
monopolize  the  production  of  quinine.  Problems  in  the  growing  of 
seedlings  and  nursery  stock  have  been  satisfactorily  solved  and  it 
can  be  stated  that  sufficient  information  is  now  available  on  these 
two  phases  In  the  propagation  of  Cinchona  to  insure  material  for  field 
plantings.  We  are  just  entering  the  second  phase  of  the  problem,  that 
is,  the  establishment  and  successful  growing  of  Cinchona  in  the  field. 
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Experiments  on  the  transplanting  of  Cinchona  from  the  nursery  to  the 
field  have  indicated  that  severe  cutting  back  of  the  leader  at  the 
time  of  transplanting  results  in  the  highest  percentage  of  field 
establishment.  Experiments  on  field  fertilization,  cover  crops, 
light,  and  moisture  requirements  are  being  undertaken.  Since 
Cinchona  is  a  tree  crop  and  is  not  normally  harvested  until  at  least 
eight  years  of  age,  this  type  of  investigation  must  by  necessity  bo 
of  long-time  duration.  . . .  "  , 

The  results  of  the  investigations  being  conducted  in-Puerto  Rico  are 
being  made-. ‘available  to  other  Government  agencies 'interested  in  the 
establishment  of  Cinchona  in  the  Western  Hemisphere. 

Food  Crop  Inve-stigations.  Considerable  emphasis  is  being  placed  upon 
the  production  of  food  crops  in  Puerto  Rico.  This  problem  deserves 
special  attention  for  several  reasons:  (l)  Puerto  Rico  has  a  one 
crop  agricultural  system,  namely,  the  production,  eft  sugarcane.  It 
has  been  the  policy  to  produce  sugar  and  import’  low  value' food's  such  ' 
as  rice  and  beans  which  are;  the  staple  diet  of  the  -Puerto  Rican  people-.' 
Postwar  adjustments  may  considerably  alter  the  production  of  sugar  •  ' 
and  it  will  become  necessary  to  produce  other  c reps,,  perhaps,  even  for 
subsistence  of  the  populations'  (2)  there  is  little  interest  on  the 
part  of  the  average  Puerto  Rican  laborer  to  produce '  any' of  his  'food.-' • 
This  has  been '.brought  about  in  part  due  to  lack  of.  proper  varieties-- 
for  growing  in  the  Tropics,  and  to  the  low  prod-uction  of  most  food  . 
crops  because  of  insect  and  disease  damage.  The  selection  -of 
varieties  resistant  to  insects  and  diseases  would  greatly  .simplify  ■ 
the  problem;  (3)  there  will  be  a  continuing  and  increasing  need  for 
information  on  food  crops  adapted  to  tropical  areas  not  only  in  the 
Caribbean  blit  in  the  Pacific  in  order  to  provide  an  ad.equate  food  • 
supply  for  the  people  of  these  areas;  (4)  with  increased  transporta¬ 
tion  facilities,  the  production  of  vegetables  in  Puerto  Rico  offers  a 
distinct  and  promising  possibility  for  the  export  of  vegetable  crops 
during  the  vfinter  months  to  the  continental  'D'nited  States.. 

QX'fcQ^sive  program  testing  some  24  kinds  of  vegetables  and  as  many 
as  10  or  12  varieties  of  each  type  has  been  undertaken.  The  latest 
bulletin  issued  by  the  station  on ' vegetables  was  in  1907.  An  Exten¬ 
sion  Service  bulletin  on  home  gardening  was  issued  in  1936,  but  both 
publications  are  in  urgent  need  of  revision  to  bring 'them  up  to  date 
and  to  include  the  many  varieties -which  have  been  developed  in  recent 
years  and  which  are  known  to  be  resistant  to  many  diseases  and 
insects. 

The  Station  has  cooperated  extensively  in  the  production  of  seed  for 
distribution  in  the  food  production  program.  During  the  year,  4,886; 
poimds  of  U.S.D.A-, “34  sweet  corn;  4,92-5  pounds  of  Seminole  soybeans;  ; 
and  24,610  pounds  of  yams,  .three  food  crops  on-  which  the  Station  has 
worked  e^cperimentally,  were distributed ,  The  U.S,D,A,-34  sweet  cqrn^  .  ■ 
a  variety  developed  by  the.  Station  several  years  ago,  has  attained,., 
particular,  prominence -during  the  past  year,  _  It  has^  become  vd.dely 
distributed.- throughout  the  tropical  islands  of  the  Pacific  occupied,.  ;  • 
by  our  military  forces.  Shipments  have  been  transported  by  air  from- 
Puerto  Rico  to  such  points  as  New  Guinea,  Guadalcanal,  and  other 
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islands  of  the  Pacific,  in  '■ordef:'to  provide  fresh  sweet  corn  for 
the  armed  forces#  U.S.D.A.-34  is  the  only  variety  sweet  corn  , 
particularly  .adapted  to  tropical  conditions,.  ■ , 

The  selection  of  better  and  more,  promising  varieties  of.  mangos  and 
avooados  introduced  by  the  station  .over  pa s.t  year s  has,  continued  to 
receive  attention.  The  avocado  is  one  of  the  best  local  sources  of 
protein  in  the  Tropics.  It  is  a  cheap  and  readily  obtainable  food 
but  unfortui^ately  production  .is  confined  to  a  rather  narrow  season. 
By  introduction  and  selection,'  it  .has  been  possible  to  produce  trees 
which  bear  fruit  e.t  a  time  when  the  local  varieties  are  normally  out 
of  production.  The  propagation  and  breeding  of  these  new  selections 
will  greatly  increase .  the- p-eriod  of  time  over  which  this  valuable 
fruit  may  be-  ayailable  to  ^the  local  people. 

V  ‘ 

Plant  Ipt ro ductjon • and  Propagation.  The  collection  and  maintenance 
of  a  plant  introduction  garden  has  been  one  of  the  major  activities 
,  of,  the  •statioxi  since  its  establishment.  The  nmber  of  plants  intro¬ 
duced- is,  now  nearly  eight  thousand  and  represents  species  from  all 
over. the  tropical  world.  The  value  of  such  a  collection  has  again 
been  sho^vn :  during  the  past  year  with^he  resiTlt  that  one  species 
brought  •  frpin  Egypt  ’many  years  ago  has  proven  to  be  of  interest  and 
perhaps  -of • great  importance  in  the  control  of  a  serious  tropical 
disease,  schistosomiasis,  or  liver  fluke.  The  particular  plant  is 
known  as  Balanites  aegyptiaca  and  the  fruit  of  this  plant  has  been 
found  to  be  highly  toxic  to  snails,  the  alternate  host  of  this  and 
other  trooi cal  diseases. 

f  ... 

In  Puerto  Rico,  as  in  many  other  tropical  areas,  schistosomiasis  is 
one -of  the  ..most  serious  tropical  diseases.  Preliminary  investiga¬ 
tions  have-.sho-wn  that  the  propagation  of  this  plant.  Balanites , 
around  the  edges  of  reservoirs,  which  are  focal  points  of  infection, 
results  in  a  reduction  of  the  snail  population.  It  is  also  known 
that  the  fruits  and  other  parts  of  the  plant  are  highly  toxic  to 
the  intermediate  stages  of  the  disease  which  pass  from  man  to  snail 
and  snail' to  man.  '  •  ' 

The  large  pollection  of  tropical  plants  at  the  station  continues  to 
provide  a  source  of  plant  material  for  testing  as  to  possible 
insecticidal  value.  Thousands  of  plant  species  are  used  by,  the 
natives  of  various  tropical  countries  in  the  killing  of  fish  and  the,, 
control  of  insects  but  few  of  these  have  been  thoroughly  tested  ■. 
scientifically  as  to  their  actual  value. 

The  plapt  collections  at  the  station  have  afforded  large  quantities 
of  planting  materials  virhich  have  been  distributed  .particularly  tc  . 
the  military  authorities  for  planting  on  bases  throughout  the .. 
Caribbean  area-.,  3ome  83,900  rooted  plants,  both  economic,  and 
ornamental,  were,  distributed  during  the  year.  In  addition,  large 
quantities  of  cuttingSj  seeds,  and  grass  sod  were  also. provided . 
Continual  requests  for  planting  material  were  received,  from  many,  . 
countries  in  Latin  America, 
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Considerable  work  was  carried  on  with  Manila  grass,  Zoysia  matrella, 
a  promising  nev/  lawn  grass  for  the  Tropics  and  for  the  southern 
United  States .  This  grass  is  beir4g  planted  and  used  extensively  on 
airwfiy  strips.  It  has  been  impossible  to  produce  seed  in  the 
continental  United  States  and  the  usual  propagation  is  by  means  of 
rooted  clumps.  In  Puerto  Rico  it  has  been  possible  to  obtain  seed 
and  studies  on. production,  viability,  and  germination  are  being 
carried  out. 

Control  of  Insect  Pests  and  Diseases .  The  Station  carries  out 
investigations  on  many  plants  of  economic  and  strategic  importance. 

The  successful  establishment  of  these  plants  is  often  retarded  by 
insect  pests  and  diseases.  The  storage  of  seed  in  the  Tropics  is  a 
serious  problem. 

The  control  of  thrips  attacking  young  Cinchona  seedlings  in  the 
nursery  was  effectively  brought  about  by  the  use  of  a  one  percent 
rotenone  dust  in  combination  with  talc.  Bi-monthly  application 
completely  brought  under  control  serious  infestations  of  this  pest. 

The  treatment  of  termite -infested  furniture  and  timbers  in  buildings 
with  orthodichlorobenzene  diluted  with  an  equal  volume  of  a  5  percent 
solution  of  coimiercial  pentachlorophenol  in  light  Diesel  fuel  oil 
gave  excellent  control  and  prevented  re infestation  when  this  solution 
v/as  injected  into  the  tunnels  of  the  infested  wood. 

In  cooperation  vjith  the  Bureau  of  Entomology  and  Plant  Quarantine, 
shipments  of  sugarcane  moth  borer  parasites  and  green  scale  parasites 
were  received  from  Brazil  to  aid  in  the  control  of  these  two  serious 
insect  pests.  The  successful  establishment  of  parasites  and  predators 
in  Puerto  Rico  has  resulted  in  their  redistribution  to  the  continental 
United  States  and  to  other  countries. 

During  the  course  of  the  year,  an  introduced  pineapple  mealybug 
parasite,  Hambletonia  pseudococcina,  was  shipped  from  Puerto  Rico  to 
'Florida  to  aid  in  mealybug  control  there. 

In  cooperation  with  the  Bureau  of  Entomology  and  Plant  Quarantine 
facilities  for  the  quarantine  of  introduced  plants  were  maintained 
and  at  least  one  potentially  injurious  species  of  mite  and  several 
plant  diseases  are  known  to  have  been  prevented  from  becoming  locally 
established  through  the  retention  and  treatment  of  such  introduced 
plants  in  quarantine.. 

Bamboo  Production  and  Industrialization.  The  introduction  of  bamboos 
from  the  Eastern  Hemisphere  which  have  proved  to  be  resistant  to  insect 
attack  has  resulted  in  the  establishment  in  Puerto  Rico  of  a  new 
industry  based  on  this  crop"^  The  Station  has  introduced  to  date  some 
42  species  of  bamboo's  'from  all  over  the  tropical  world  and  of  these 
some  6  to  8  species  show  considerable  promise  for  industrial  purposes. 
Several  are  kncwn  to  'be  highly  resistant  to  insect  attack  v;hich 
commonly  destroys  bamboo  and  prejudices  its  usage  for  construction 
purposes  and  for  furniture  manufacture. 


-  68  - 


In  cooperation  with  the  Puerto  Rico  Development  Company,  an  Insular 
Government  "agency  set  up  to  /develop  new  industries  on  the  island, 
there  has  been  started  a  bamboo  furniture  industry.  Two  workshops 
are  in  operation  and  a  considerable  quantity  of  furniture  has' been  ' 
produced  and  sold  on  the  local  market. 

In  cooperation  with  the  Soil  Conservation  Service  in  utilizing  bam'boo 
as  a  soil  erosion  crop,  experiments  have  shown  that  soil  .erosion'  on 
steep  hillsides  of  little  or  nor  value  for  agricultural  crops  can  be 
minimized  through  the  planting  of  bamboo.  This  crop  serves  two 
purposes:  (l)  it  controls  erosion,  and  (2)  it  brings  a  profit  from  , 

land  which  cannot  be  utilized  for  the  growing  of  other  crops. 

A  total  of  24,828  bamboo  plants  were  distributed  during  the  year  to 
Government  agencies  and  to  private  individuals  for  planting  purposes. 
Studies  on  the  methods  of  curing  bamboo  showed  that  under  water 
curihg  was  not  superior  tn  ordinary  methods.  Older  culms  were  found 
to  be  more  re-sistant  to  insect,  attack  probably  because  of  greater 
lighif ication  and  less  starch.  The  best  practical  method  of  curing 
bamboo  thus  far  has  been  to  stand  cut  but  unpruned  culms  in  the  clump 
for  several  weeks  to'  dry  before  removing  branches  and  storing  under 
shelter  • 

Cooperation  With  the  Government  of  Puerto  Rico .  The  Government  of 
Puerto  Rico  has  continued  to  support  the  work  of  the  Federal  Station 
by  annual  appropriations,  thus  making  possible  close  and  active 
cooperation  in  agricultural  research  of  local  importance.  This 
program  has  been  directed  principally  to  work  concerned  with  vanilla, 
essential  oils,  and  other  tropical  crops. 

The  production  of  vanilla  on  the  island  has  increased  steadily  over 
recent  years.  The  past  year's  production  was  some  6,500  pounds  of 
cured  vanilla  beans  and  the  present  year's  production  will  nearly 
double  ■  that  figure.  Vanilla  is  a  crop  virhich  offers  additional  income 
to'  the  coffee  farmer  who  is  hard  pressed  with  economic  difficulties. 
The  most  serious  factor  affecting  the  production  of  vanilla  in  Puerto 
Rico  is  a  root  rot  disease.  Studies  on  the  control  of  this  disease 
have  shown  that  nutrition,  as  well  as  good  drainage  and  aeration,  is 
a  very  important  factor.  On  the  recommendation  of  the  Station, 
practically  all  vanilla  growers  are  now  using  crushed  limestone  in 
combination  with  their  mulching  practices  as  it  has  been  shown 
experimentally  that  this  practice  will  greatly  reduce  the  incidence 
of  disease.  Experiments  on  the  curing  of  vanilla  have  indicated  that 
the  temperature  of  conditioning  is  an  important  factor  in  producing 
a  desirable  aroma,"  It  was  found  that  35°  C.  was  the  optimum 
temperature'  for  best  development. 
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The  work  on  essential  oils  was  concentrated  largely  on  two  oils  of 
local  interest.  The  coffee  flower  absolute,  developed  several' " y^r s 
ago  by  the  Station,  has  received  favorable  comment  from  the  perfume 
trade  and  commercial  production  of  the  oil  on  the  island  has  resulted. 
The  bay  oil  industry  has  lieen  the  object  of  new  research  in  the 
essential  oil  field.  This  industry  although  e stablished  on  the 
island  for  many  years  has  never  received  the  benefit  of  any  agri¬ 
cultural  research.  Initial  survey  data  have  shown  that  the  oil 
content  of  trees  throughout  the  island  varies  widely  from  1,03  to 
2,76  percent  of  oil  and  there  appeared  to  be  an  inverse  relationship 
between  oil  content  and  rainfall. 

Regional  tests  v/ith  Chinese  ginger  have  shown  that  sandy  soils  in 
areas  of  uniform  rainfall  give  excellent  yields.  In  cooperation 
with  the  Extension  Service,  plantings  are  being  extended  and  the 
interest  of  local  farmers  in  this  new  crop  has  been  aroused,  . 

(d)  Special  He  search  Fund,  Department  of  Agriculture 

■  (Allotment  to  Office  of  Experiment  Stations) 


This  budget  schedule  covers  obligations  ■'onder  an  allotment  for 
administration  of  payments  to  States  for  research  under  Title  I  of  . 
the -Ba,nkhea,d-Jone s  Act  of  June  29.  1935*  ^7  decision  of  the  Comptroller 

General,  the  amoiint  of  this  allotment  is  limited  to  2  percent  of  .the 
Special  Research  Jund.'  The  details  of  adrninistrp.tion  of  pa-jnnents  to 
States  arc  explained  more  fully  under  the  ipreceding  subappropriation 
item  ”(3)  Administration  of  Grants  and  Coordina.tion  of  Eesea.rch  with 
States." 

(e)  I'orking  Jund  (Office  of  Experiment  Stations) 

This  budget  schedule  covers  obligations  tinder  an  advance  pursuant  to 
Section  601  of  the  Economy  Act  of  June  1932.  for  services  per¬ 
formed  for  the  Defense  Supplies  Corporation  in  connection  with  the  ' 
e  sta,bl,ishment  of  a  permanent  source  of  high-yielding  Cinchona  seed 
in  Hp„v7aii  and  Puerto  Rico  for  production  of  caiinine. 


(Continued  on  next  page) 
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GF:'03LidAOXOFS  IJXTDER  SlTPPLEiXJl^XiiX  FUlfX$--^. 
[1945  r-.nd  1946  figures  include  overtirae  costs-]-  ■  '  • 


'■  Item 

Oblige  t ions , 

19U5 

Estimated 

obligations, 

1946 

Estimated 

obligations , 

1947 

Special  Research  Fund,  Depe.rtment 
of  Agriculture:  For  administra- 
■  tion  of  payments  to  Stcates  for 
research  under  the  Act  of  June 

29,  1935  . 

$22,934 

$23,991 

$23,693 

*  ^ 

V/orkiing  Fund ,  Agriculture ,  (Off ice 

of  Experiment  Stations) (Advance 

from  Defense  Supplies 

Corporadion) ;  Establishment  of 
source  of  lii^-yield.ing  Cinchona 
seed  in  Eawaii  and  Pu.orto  Pico  . 

2,203 

5,4.41 

2,000 

TOTAL,  OBLIGATI OITS  UiTDSP 

SUPPLEMSETAL  FDIIDS  .  . . 

25.137 

29,432 

.  25,693 

PASSS1TGEB.-G.^YIIG  TEHICLES 


The  estimate  for  passenger-carrying  vehicles  for  the  Office  of  E^eperiment 
Stations  contenplrate s  a  decrepse  of  $50  ($800  in  1946,  $75^  estimated  for 
1947)  for  this  iDurpose.  The  total  estimate  of  $1,375  vrill  permit  (l)  the 
operation  and  maintencunce  of  three  and  (2)  the  replaceraent  of  one  vehicle 
at  a  net  cost  of  $750  v;hen  the  estimted  exchange  allov;ance  is  ta.ken  into 
acconjit.  ..ITo  funds  aro' rcouested  for  the  purchn,se  of  additional  vehicles. 

The  Office  at.  the  present  time  has  three  passGngcr-ca.rrying  vehicles  in 
operation..  .These  throe  vehicles  have  traveled  approximately  53,000, 
50,000,  and  52,500  miles  at  the  present  time  and  i».'ill  continue  to  he 
used  hy  the  staff  of  tho  Federal  Experiment  Station  at  I-iayaguez,  Puerto 
Pd  CO,  v'here  these  cars  arc  located. 

Experience  has  indicated  that  three  pp.ssenger-ca,rrying  vehicles  are 
necessary  for  proncr  operation  of  the  Eedera.l  Experiment  Station  at 
May.aguez,  Puerto  Pico.  These  cers  are  reouired  to  enable  technical 
staff  memhors  to  conduct  official  business  at  oxperimenta.l  locations 
throughout  the  island.  The  station  has  use  of  la.nds  for  experimental 
purposes  at  several  v/idely  divergent  locations  where  different  climatic 
conditions  a.re  found.  Since  these  vehicles  are  operated  over  rough  a,nd 
mountainous  roa.ds  in  Puerto  Pico,  it  is  felt  tha.t  one  vehicle,  which 
v/as  purchased  in  1940,  should  be  replaced  in  the  fiscal  year  1947. 

It  ha,s  been  found  in  the  past  tha,t  it  is  best  to  trade  in  passenger¬ 
carrying  vehicles  in  Puerto  Pico  v/hen  they  have  reciched  approximately 
40,000  to  45,000  miles. 
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PEITaLTY  LUIL  ESTIli^TE 
Sec.  2,  Pu'blic  Lav^  JiSk,  ySth  Congress 
(Allotment  to  Office  of  Experiment  Str.tions) 


1945 

1946 

:  Increase  (-I-)  or 

1947  :  Decrease  (-) 

:1947  over  1946 

Category  1  . 

$400 

$3S2 

$420 ; 

+$3S 

Category  2 . 

174 

1S5 

210: 

+23 

Total  . 

5W 

567 

630 : 

+63 

Category  1  consists  of  pulilications  sent  to  research  workers  in  response 
to  specific  recnicsts  v'liich  include  lists  of  the  puhlications  issued  hy 
the  State  agricultural  experiment  stations  "Experiment  Sta.tion  Record" 
and  "Workers  in  Subjects  Perteining  to  Agriculture  in  L^'nd  Grant  Colleges 
and  Experiment  Stetions".  Also  included  in  this  category  ere  publications 
mailed  by  the  Federal  Experiment  Station  in  Puerto  Rico  consisting  of 
annual  reports  and  current  news  bulletins  and  circulars  v/hicli  are  of 
direct  assistance  in  the  improvement  of  tropical  agriculture. 

The  increa.se  of  $38  for  19^7  will  be  needed  to  meet  an  anticipated 
incrca.se  in  reouests  from  fa.rmers  and  research  workers  for  publications 
of  this  Office  during  the  transition  period.  In  19^5  o'^^ly  very  careful 
ancalysis  of  each  rcouest  m.ade  it  possible  for  the  Office  to  fill  the 
recuests  received. 

Category  2  consists  of  the  administrative  correspondence  necessary  for 
carrying  on  the  v/ork  and  operating  functions  of  the  Office;  correspond¬ 
ence  with  the  State  agricultural  experiment  stations;  and  correspondence 
reouired  in  connection  with  the  supervision  and  operation  of  the  Federal 
Experiment  Station  in  Puerto  Rico. 

The  increa.se  of  $25  for  19^7  will  be  needed  to  meet  the  increase  in 
volume  of  administrative  correspondence  anticipa.ted  due  to  increases  in 
both  Federal-grant  funds  and  also  appropriations  for  administration  of 
these  funds  proposed  in  the  Budget  estimates.  Adjainistra.tion  of  the 
$3^6,292  increase  in  Federal-grant  funds  plus  $336,292  in  reouired  State 
offset  funds  will,  of  necessitj?",  reouire  a,  considerable  increase  in 
admini s tra  t ive  corro  spondence . 
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BUE3AU  OF  ANIMAL  Il-TLUSTRY 
(a)  Salaries  and  Expenses  -  Preamble 
CEANGE  IN  LANGUAGE 

The  estimates  include  a  proposed  change  in  the  langue.ge  of  the  appropri¬ 
ation  preamble,  ps  follov/s  (deleted  ma.tter  enclosed  vith  brackets): 

For  the  emnlojnnent  of  persons  and  means  in  the  District  of 
Columbia  and  elsev?here,  including  not  to  exceed  [$591>00^] 

$698 , 246  for  departmental  personal  services  in  the  District 
of  Columbia,  for  carrying  out  [,  independently  or  in- 
cooperation  vrith  public  or  private  agencies,  including 
individuals,]  the  provisions  of  the  Act,  as  amended,  estab-  .  -  .  — - 
lishing  a  Bureau  of  Animal  Industry,  and  related  Acts,  and 
for  investigations  concerned  \\rith  the  livestock  and  meat 
industries,  as  follows: 

The  proposed  change  in  language  deletes  the  words  ”,  independently  or 
in  cooperation  m th  public  or  private  agencies,  including  individuals,” 
for  the  sole  purpose  of  shortening  and  simplifying  the  vrording  of  the 
item.  The  clause  proposed  for  deletion  is  considered  surplusage  and, 
therefore,  need  not  be  retained  in  the  annual  appropriation  act,  the 
coopera.tive  v;ork  being  authorized  by  the  Act  of  May  I5,  1S62  (5  N.  S.  C. 
511),  establishing  the  Department  of  Agriculture.,  as  implemented  by 
the  Act  of  July  I919  (5  U. S. C.  ^6^-^6h) ,  and  Section  lOl(a)  of  the 
Department  of  Agriculture  Or ge.nic  Act  of  19^4  (21  U.  S.C.  IlUa). 
Elimination  of  the  la.ngua.ge  from  the  annual  appropriation  act  v/ill  not — 
in  any  way — change  the  scope  or  character  of  the  v.'ork  performed  under 
this  appropriation  item,  or  the  authority  of  the  Department  to  cooperate 
with  other  agencies,  institutions,  organizations,  or  others  in  the 
Conduct  of  such  work. 


(Continued  on  next  page) 
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(Td)  Animal  HusTpandry 


Appropriation  Act,  19^6  .  $840,000 

Anticipated  supplemental  for  additional  costs  due  to  the 

federal  Employees  Pay  Act  of  194-5  .  •t95»OQQ 

Total  anticipated  available,  194-6  .  935>OOC) 

Budget  estimate,  194-7  .  994-, 000 

Change  f  or  194-7 ' 

Overtime  decrease  -13,610 

Increase  +72,^10  .  -+59  > 000 


PROJECT  STATEI'IEITT 


Project 

1945 

I946 

(estinB,  ted) 

19^+7 

(estimated) 

Increase  or 
decrease 

1.  Sv/ine  husbandry 
investigations  .... 

$155. 697 

$147,326 

$148,455 

+$1,129  (1) 

2.  Sheep  and  goat 
husbandry 

investigations  .... 

145,660 

167,107 

168,385 

+1,278  (1) 

3.  Horse  and  mule 
husbandry 

investigations  .... 

.  36,474 

44,215 

44,533 

+3I8  (1) 

4.  Beef  cattle  husband¬ 
ry  investigations  . 

183,050 

207,072 

208,663 

+1,591  (1) 

5.  Dua,l-purpose  cattle 
husbandry 

investigations  .... 

65,331 

69,919 

70,422 

+503  (1) 

6.  Poultry  husbandry 
investigations  .  . . .  ■ 

234,594 

278,750 

280,895 

+2,145  (1) 

7.  Certification  of 
pedigrees  of  im¬ 
ported  registered 
livestock  . 

6,310 

7,001 

7,047 

+46  (1) 

8.  Pacilities  in 
building  for  large 
animal s  . 

65 , 600 

+65,600  (2) 

9.  Overtime  pay  . 

90,059 

13,610 

-  - 

-13,610 

Covered  into  Treasp.ry 
as  miscellaneous 
receipts,  Public 

Law  529  . 

36 

Unobligated  balance  . . 

10 , 849 

_  _ 

_  _ 

-  - 

Total  available  .... 

928,060 

935,000 

994,000 

+59,000 

Transferred  to 

"Salaries  and  Expen¬ 
ses,  Office  of  Infor¬ 
mation,  Department  of 
Agriculture"  . 

+44o 

Anticipated  supplemental 

-  - 

-95.000 

-  - 

Total  estimate  or 
appropriation  (1945 
adjusted  for 
comparability)  . . . 

928,500 

840,000 

994,000' 
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ILTCEEASBS  OH  DECESASES 

The  net  increase  of  Jp59jOOO  in  this  item  for  1947  consists  of  the'  $13,610 

decrease  for  overtime,  and  the  following: 

(1)  Increases  totaling  ^7.010  In  nro.jects  1  through  7,  inclusive,  for 

placing  on  a  full  year  basis  in  1947,  within-grade  salary  advancements 

which  are  estimated  to  he  in  effect  for  only  a  part  of  the  fiscal  year 

1946. 

(2)  An  increase  of  $63,600  to  provide  additional  facilities  in  “building 

for  large,  animels  end  adjoining  outside  area  located  at  the  Agricultural 

Research  Center,  Beltsville,  Maryland. 

It  is  proposed  to  provide  facilities  for  metaholism  and  digestion  trials 
with  cattle,  sheep,  and  svdne ,  a  type  of  v/ork  that  has  heen  extremely 
limited  in  this  country  and  for  which  this  station  ha.s  had  almost  no 
facilities  available,  and  to  complete  the  facilities  for  conducting  ex¬ 
periments  on  protein,  mineral,  and  vitamin  reauirements  of  farm  livestock 
with  these  classes  of  animals  under  strictly,  controlled  conditions. 

The  improvements  are  essential  to  the  full  and  complete  use  of  this 
building  for  research  purposes  as  originally  contemplated. 

More  specifically,  the  feed  studies  require  (l)  machinery  for  grinding, 
mixing,  compressing,  pelleting,  and  other  operations,  (2)  temperature 
and  humidity  controlled  rooms,  and  (3)  testing  apparatus.  The 
metabolism  a,nd  digestion  studies  require  apparatus  suited  for  use  v;ith 
the  different  animals,  varying  from  specially  designed  stalls  to 
delicate  measuring  instruments,  and  also  of  temperature  and  humidity 
controlled  rooms  in  pa-rt  used  in  common  with  the  feed  studies.  Other 
equipment  needed  to  implement  nutrition  studies  arc  anima-1  operating 
table,  x-re,37-,  and  companion  eauipment.  Eacilities  for  handling  the 
animals  used  in  feed  and  digestion  studies  include  drainage  improve¬ 
ments  to  paddocks,  pa-ving  of  walla«rays  between  v^iiigs  of  the  building, 
fencing,  animal  shelters  in  paddocks,  and  manure  pit  and  disposal 
apparatus.  Eor  the  installation  of  the  items  indicated,  space  in  the 
large  animal  building  and  in  the  adjacent  area  are  nov/  available . 

Estimates  of  costs  of  the  facilities  follov/; 

Special  facilities  and  eauipment  for  prepara,tion,  processing. 


and  storage  of  feeds  used  in  nutrition  research  .  $20,500 

Special  facilities  and  eauipment  for  conducting  metabolism 

and  digestion  studies  on  cattle,  sheep,  and  svdne  .  19,000 

Animal  surgery  and  x-ray  eouipment  .  10,000 


Eacilities  for  maintaining  under  controlled  conditions  animals 
used  in  studies  on  protein,  mineral,  and  vitamin  reouire- 
ments  of  livestock,  including  paddocks,  fences,  and  paved 


animal  v/alkv/ays  . 9»500 

Eacilities  for  manure  disposal  .  6, 6OO 

Total  .  65 , 600 
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ITote. — The  additiona.1  facilities  for  v/hich  the  increase  is  requested 
are  for  use  in  conducting  research  investigations  falling  vinder 
projects  1,  2,  and  4  shov^n  in  the  project  statement.  However,  due 
•to  the  character  of  the  expenditure  under  the  proposed  increase,  it 
is  not  feasible  to  allocate  the  increase  in  specific  amounts  to  each 
of  the  three  subject-matter  projects. 

CHAHSE  II  LAIGUAGE 

The  estimates  include  a  proposed  change  in  the  language  of  this  item  as 
follows  (new  langue.ge  underscored,  deleted  matter  enclosed  v;ith  brackets) 

Animal  husbandry:  I'or  investigations  and  experiments  in 
animal  husbandry  and  animal  and  poultry  feeding  and  breeding, 
and  for  carrying  out  the  purposes  of  Section  101 (b)  of  the 
’’Department  of  Agriculture  Organic  Act  of  1944”  (7  S.  C.~~429) , 

authorizing  cooperation  with  State  authorities  in  the  adminis¬ 
tration  of  regulations  for  the  improvement  of  poultry,  poultry 
products,  and  ha,tcheries,  [$840,000]  $994,000. 

The  sole  purpose  of  the  proposed  charge  in  language  is  to  indica.te  the 
basic  legislative  authority  for  the  cooperation  with  State  authorities 
which  is  included  in  the  la.ngua.ge  to  describe  adequately  the  work  for 
v/hich  the  appropriation  is  made. 


(Continued  on  next  page) 
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V/OPJ^  UUDER  THIS  APPROPRIATION 

Ob.iective ;  Through  research,  (a)  ,  to  develop  means  of  improving  the  produc¬ 
tivity,  both  in  quantity  and  quality,  of  our  domestic  farm  animals,  in¬ 
cluding  poultry;  (b)  in  cooperation  with  State  authorities,  to  administer 
regialations  for  the  improvement  of  poultry,  poultry  products,  and  hatcheries; 
and  (c)  to  administer  the  provisions  of  paragraph  :l6o6  of  the  Tariff  Act 
of  1930  providing  for  the  certification  of  purebred  animals  imported  by 
citizens  of  the- United  States  for  breeding  purposes,. 

The  Problem  and  its  Significance;  Livestock  and  poultry  products  vary 
greatly  in  quantity  and  quality  per  animal  unit.  Many  losses  occur  which 
could  be  avoided  by  improved  breeding,  feeding,  and  man'^gement  practices, 
Altho^agh  the  average  productivity  of  the  Nation's  herds  and  flocks  has 
increased  many  fold  in  the  past  half  century,  strains  of  animads  and  methods 
of  feeding  idiich  outdo  the  present  average  in  some  cases  by  one  and  tv/o 
hundred  percent  have  been  developed.  The  development  of  these  strains  of 
livestock  and  of  these  new  principles  of  feeding  repa,ys  many  times  over 
the  cost  of  the  research,  but  such  research  cannot  be  done  by  individual 
farmers  end  poultrymen  as  it  is  too  time-consuming,  too  costly,  and  re¬ 
quires  far  too  much  pooling  of  trained  talent. 

General  Plan;  Investigations  include  (a)  testing  the  merits  of  different 
systems  of  breeding;  (b)  developing  strains  possessing  inherent  characters 
for  high  level  of  performance;  (c)  studying  the  various  management  factors 
that  tend  to  keep  livestock  healthy  and  reduce  losses;- (d)  determining  the 
fundamental  nutritive  requirements  of  livestock;  (e)  determining  the  best 
methods  of  using  feeds  to  obtain  maximum  results  ingrowth  and  reproduction; 
and  (f)  stud3’:ing  the  effects  of  the  foregoing  and  of  processing  upon  the 
quality  of  meat,  eggs,  animal  fibers,  and  other  livestock  products. 

Receipts ;  Luring  the  fiscal  yean  19^5»  approximately  $95,000  from  the  sale 
of  livestock  and  livestock  products  vrhich  had  served  their  purpose  for 
investigational  vrork  was  deposited  to  the  miscellaneous  receipts  fund  of 
the  Treasury, 

Examples  of  Progress  and  Current  Program;  The  true  worth  of  research  is 
never  more  critically  evaluated  than  under  the  stress  and  strain  of  a 
national  emergency.  In  the  acid  test  of  the  vrartime  period,  vrhen  maximum 
production  of  livestock  and  livestock  products  under  unusual  and  difficult 
conditions  vras  imperative,  the  newer  knowledge  on  the  improved  breeding, 
feeding,  and  management  of  livestock  and  poultry  developed  from  the  animal 
husbandry  research  program  has  been  an  important  contributing  factor  to  the 
successful  development  of  the  largest  livestock  and  meat  industry  the  Nation 
has-  ever  seen.  Not  only  were  the  answers  to  problems  of  particular  war¬ 
time  significance  worked  out,  but  information  has  been  accumlated  vrhich 
vrill  be  useful  in  taking  care  of  our  future  needs,  A  fevr  examples  of  recent 
accomplishments  and  activities  in  various  lines  of.  livestock  research  will 
serve  to  illustrate  the  usefulness  of  each  of  these  research  categories; 
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strains  of  In  the  estahlishment  of  a  number  of 

stsnur  r;;.. 

fSS -“Krs"» 

in  the  crosses.  The  crosses  have  involved  the  following  hr 

Landrace  and  Chester  VThit.e 
Landrace  and  IXiroc 
Landrace,-  Duroc,  and  Hampshire  ., 

Landrace,  Duroc,  Hampshire,  and  Yorkshire 
Landrace  end  Large  Black 
Landrace  and  Poland  China 
'Yorkshire  and  Duroc 

rrr.i““p.s»~s  s;r.;:r;;.sn 

retrogression  brought  to  light  ^  |  conformation  has  been  im- 

completely  offset  hy  selection  Generrl  ho^  the  past  your,  a 

prored  in  practically  all  of  the  inhred  ^\nnds  of  swine 

total  of  15  boars  of  the  inbred  agricultural  experiment  stations, 

producers,  through  cooperation  «th  of  these  hoeu-s 

to  obtain  information  on  the  rela  under  •’Ctual  field  conditions, 

in  the  production  of  “fo^lfte  at  this  time,  hut 

the  boars  as  sires  of  high-quality  market  hogs. 

Studies  have  shovra  that  when  the  ^^^™^J^|lings^  iLseed  meal, 

all-plant  source  J^u^fed  with  reasonably  satisfactory 

alfalfa  meal,  etc.,  P  ? and  suckling  periods  and  to  growing 

results  to  sows  during  the ^ gestation  and  g  P  ^^d  weights 

^^t^:iLti:^o=;  more  rapid 

gains, 

Experiments  to  determine  the  oo-P-ative  -- 

pigs  against  a  pa,rtioular  °  _-„fothenio  acid,  have  shown  that  yeast 

resulting  primarily  from  a  lack  p  nurpose  Hatlons  containing 

and  distillers'  solubles  are  valuable  f  f,  "  P'^°^f-jeotive  in  preventing 
peanut  meal  and  a, commercial  liver  meal  were  not  ..s  eltect  r 

the  lameness,  . 

A  deficiency  of  vitamin  A  in  the  ^"'^.^^ex^erSiLt  was 

cLrctSln'^rhir^uLtn  /de?L1ent  diets  liere  fed  at  varying  degrees 
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of  the  deficiency  to  determine  vrhether  a  degenerative  condition  in  the 
lean  tissue  observed  at  times  in  sv.dne  carcasses  ve'.s  due  to  lack  of  vitamin  A 
After  6  months  of  feeding  on  the  deficient  diet,  a  nervous  disorder 
developed  in  several  pigs  which  vies  characterized  by  inability  of  the  pig 
to  stand  erect  or  to  walk  normally.  Blindness  also  developed  in  these  same 
pigs,  Hov/ever,  at  slaughter,  the  carcasses  a,ppeared  to  be  apparently 
normal. 

Cull  potatoes  a-nd  surplus  potatoes,  in  times  of  overproduction,  are  some¬ 
times  fed  to  hogs.  Potatoes  are  not  e.  good  hog  feed  in  the  ravr  state,  but 
must  be  cooked  for  best  results,  A  trial  test  v/as  conducted  to  determine 
the  value  of  potato  silage  in  the  svdne  ration.  The  potatoes  were  steamed 
and  placed  in  a  small  trench  silo  for  a  6-week  period.  The  potato  silage 
V/as  then  fed  v;ith  corn  and  a  protein  mineral  supplement  to  a  group  of 
pigs.  The  pigs  consumed  the  ration  vdth  relish,  making  rapid  gains  and 
efficient  utilization  of  feed  during  the  short  trial  feeding  period, 

.Studies  v;ere  initiated  on  different  methods  of  curing  as  related  to  certain 
nutritive  properties  of  smoked  hams,  Although  incomplete,  the  results 
indicate  that  the  protein  of  hems  cured  by  the  regular  brine-immersion 
method  is  definitely  of  lower  grov/th-promoting  value  than  the  protein  of 
hems  cured  by  the  dry  method  or  by  the  method  involving  artery  purging 
follovjed  by  immersion.  The  lovr  value  of  the  protein  in  the  hams  cured 
by  thev.’Slow  brine-immersion  method  appea,red  to  be  due,  at  least  in  part, 
to  a  deficiency  of  cystine.  The  thiamine  content  of  the  hams  decreased 
during  curing  in  all  three  instances,  the  losses  ranging  from  44  percent 
for  the  slovr  brine  method  to  only  24  percent  for  the  dry  method. 

Sheep,  goat,  and  animal' fiber  investigations;  Benefits  are  coming  from 
this  research  program  tha.t  a.re  proving  definitely  useful  in  the  Nation's 
production  of  mea.t,  milk,  vrool,  and  other  animal  fibers,  and  ftir,  Encouragin. 
progress  is  being  made  in  the  improvement  of  superior  strains  of  sheep  for 
the  production  of  maximum  quantities  of  lamb  meat  and  wool  of  high  quality. 
Specific  methods  of  evaluating  mutton  characteristics  and  for  prbn^tly 
determining  fineness,  uniformity,  freedom  from  kemp  and  medulla.ted  wool 
fibers  (brittle  fibers  that  do  not  lake  dye  satisfactorily),  length  of 
staple,  and  clean  wool  content  of  individual  fleeces  of  v;ool  have  been 
developed  and  used  in  breeding  operations  vmth  the  Bureau's  experimental 
sheep  at  Dubois',  Idaho;  Beltsville,  Iviaryland;  and  Middlebury,  Termont,  and 
in  cooperation  with  the  State  agricultural  experiment  stations  of  Arizona, 
Colorado,  Montana,  Texas,  Utah,  Washington,  and  Elorida,,  The  data  resulting 
from  these  new  and  rapid  research  methods  are  being  used  promptly  by  the 
Bureau  in  the  sheep-breeding  research  program.  Many  of  the  procedures 
developed  have  direct  practical  applica.tion  in  commercial  sheep  production 
end  can  be  expected  to  jdeld  equa.lly  beneficial  results. 

An  effort  is  being  ma.de  to  develop  simple  and  practical  methods  for  breeding 
sheep  out  of  their  regulcr  fall  and  winter  ma.ting  seasons  so  as  to  control 
lamb  production.  This  year,  in  6rder  to  get  a  ba.sic  understanding  of  the 
hormones  that  produce  estrus,  experiments  vrere  conducted  at  Beltsville, 
Iferyland,  to  determine  the  most  efficient  dosages  and  combinations  of 
hormones  necessary  to  produce  estrus.  The. relative  effects  of  estrogenetic 


_  79  - 


hornones  are  "being  deternined  "by  test  on  20  spayed  ewes.  Duration  of  estrus 
is  being  observed  at  different  dosage  levels  an  well  as  the  intensity  of 
estrus  in  different  indi''/idual  ewes.  Preliminary  results  indicate  that 
the  ninimun  dosage  of  estradiol  benzoate  necessary  to  produce  estrus  in 
e\'«res  is  about  O.O5  milligram,  Estrus  produced  v/ith  this  hormone  is  more 
prolonged  than  with  compara-ble  doses  of  the  other  hormones. 

Similar  hormone  studies  a.re  in  progress  at  Beltsville  with  milk  goats  in 
an  effort  to  spread  the  production  of  milk  "by  goats  throughout  the  year. 
Seventeen  spayed  does  vrere  injected  with  stilbestrol,  progesterone,  or 
estradiol  benzoate  a,t  varying  dosage  levels,  Preliminarj'’  results  indicate 
that  for  female  goats  the  minimum  dosage  of  the  estradiol  benzoate  necessary 
to  produce  estrus  about  0,1  milligram,  E^i^eriments  a,re  novr  in  progress 
to  determine  whether  progesterone,  injected  after  priming  the  animal  with 
estradiol  benzoate,;  will  give  a  more  normal  exhibition  of  estrus.  Informa¬ 
tion  concerning  the  8,ctions  of  these  various  hormone  preparations  is  basic 
to  an  tinderetanding  of  their  action  when  s.pplied  to  normal  breeding  animals, 


Breeding  investigations  with  Columbia  and  Targhee  sheep  at  Dubois,  Idaho,^j 
include  efforts  to  eliminate  horns  which  are  often  a  troublesome  managemeK  i 
problem.  Studies  with  2,4s4  Columbia  weanling  lambs  shov/ed  that  4  percent 
of  the  ram  lambs  had  horns,  35  percent  had  scurs,  and  6l  percent  were_ 
polled.  In  studies  of  1,300  Targhee  vreanling  lambs  about  S  percent  of  the 
ram  lambs  had  horns,  62  percent  had  scurs,  and  30  percent  were  polled. 

About  7  percent  of  the  Targhee  ewe  lambs  had  horns  and  93  percent  vrere 
polled.  In  both  breeds  some  polled  rams  produced  homed  offspring  and  some 
rams  with  scurs  produced  no  horned  offspring.  Bams  vrith  scurs  produced 
more  offspring  vrith  scurs  and  horns  or  horn  knobs  than  did  polled  rams. 
Studies  are  being  continued  to  determine  the  significance  of  scurs  as  re¬ 
lated  to  the  inheritance  of  polledness  in  Columbia  and  Targhee  sheep. 


Eollowing  up  laboratory  studies  on  rats  with  feedlot  tests  on  fattening 
lambs,  the  relative  values  of  different  defluorina.ted  phosphates  in  com¬ 
parison  vdth  boneneal  as  a  phosphorus  supplement  have  been  deternined. 
Manufacture  of  defluorinated  phosphates  on  a  large  scale  has  been  -under- 
taken  only  within  the  past  two  years  and  this, feeding  research  has  been 
very  helpful  in  standardizing  the  manufacture- of  high-grade  products  to 
supplement  the  inadequate  supplies  of  bonemeal.  It  v;as  found  in  the  rat 
tests  that  tempera.ture  of  defluorina,tion  was  very  important  in  determining 
the  availability  of  the  product  to  the  animal.  In  the  lamb-feeding  tests, 
the  three  defluorinated  phosphates  which  virere  tested  vrere  found  to  approach 
rather  closely  to  bonemeal  in  availability.  One  of  the  products  in 
particular  shows  great  iii5)rovement  over  eanlier  samples. 


At  Dubois,  Idaho,  the  Bureau,  in  cooperation  vrith  the  Forest  Ser-vlce,  has 
found  tha.t.it  is  important  to  detect  range  deterioration  before  it  becomes 
far  advanced.  Corrections  in  grazing  management  can  then  be  made  to  halt 
the  - -dovm^rard  trend.  The  studies  already  are  showing  usable  early  signs  of 
range  depletion  v;hich  it  is  believed,  may  be  adopted  to  improve  range 
maha,gement  pra.ctices.  Furthermore,  these  studies  shqvr  that  sheep  condition 
ma-y  not  reflect  range- condition  since  deterioration  of  forage  cover  and 
soil  ma,y  be  well  advanced  before  ewe  and  lamb  vreights  decline,  •  Eange 
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reseeding,  in  conjunction  vrith  sc-gebrush  eradication^,  offers  a  means  of  in¬ 
creasing  forage  two  to  ten-fold  on  spring-fall  ranges,  As.mth  stands  of 
native  forage  species,  correct  grazing  management  of  reseeded. stands  is 
imperative.  Studies  at  Dubois  are  providing  much  needed  information  on 
intensity  of  use  and  methods  of  grazing  reseeded  stands  with  sheep,  as  well 
as  information  on  v^here,  vrhen,  and  how  to  reseed  range  lands  intended  for 
grazing  sheep.  Results  of  these  cooperative  grazing  studies  at  Dubois  have 
provided  the  basis  for  a  prospective  Farmers*  Bulletin  entitled  "Grazing 
Spring -Fall  Sheep  Ranges  in  Southern  Idaho,"  now  in  process  of  compilation. 
This  bulletin  offers  sin^Dle  and  practical  guides  to  iK^jrove  yields  of 
forage,  lamb,  and  wool  under  range  conditions.  Studies  of  reseeding  have 
contributed  information  included  in  two  general  guides  on  range  reseeding 
for  southern  Idaho  published  by  the  Forest  Service  under  the  titles  "How 
to  Reseed  Southern  Idaho  Range  Lends"  and  "Regrassing  Southern  Idaho  Range 
Lands , " 

The  occurrence  of  hermaphrodites  in  goat  herds  is  a  troublesome  problem. 

The  Bureau's  resea,roh  on  this  problem  at  Beltsville  has  proved  that 
hermaphroditism  is  transmitted  as  a  recessive  character  associated  with  a 
polled  condition  (freedom  from  horns),  Da.ta  accumulated  over  a  period  of 
20  years  prove  that  hermaphroditism  can  be  controlled  by  using  at  lea,st 
one  homed  parent  in  every  ma.ting.  Applied  genetic  studies  are  in  progress 
for  determining  the  most  efficient  and  practical  methods  of  using  this  system 
of  controlling  the  tendency  for  the  occurrence  of  hermaphrodites  in  milk  goats 

Previous  studies  have  shovn  that  successful  storage  of  cured  lamb  meat  is 
more  difficult  to  accomplish  than  the  processing  of  a  product  that  is 
pleasing  in  its  freshly  cured,  smoked  condition.  Therefore,  in  the  past 
year,  studies  were  conducted  to  obtain  further  information  on  suitable 
methods  for  storing  lamb.  Legs  fully  exposed  to  air  at  65°  to  70°  F, ,  as 
v;ell  as  those  stored  at  0°  F. ,  vrere  free  of  mold  after  storage  for  20  weeks, 
b^ith  partial  exclusion  of  air  there  was  only  slight,  unimportant  mold 
groiiTth  on  the  meat,  but  with  more  complete  exclusion  the  mold  covering 
vras  present  in  a  thick  layer  on  practically  the  entire  surface.  The  next 
task  is  to  determine  the  relation  of  this  informa.tion  to  factors  of  qua-lity 
and  to  the  use  of  propionic  acid,  resih-guaiac-treated  lard,  and  other 
substances  as  inhibitors  of  mold  grov/th. 

Horse  and  mule  husbandry  investigations;  A  mobile  energy-metabolism  ap¬ 
paratus  has  been  developed,  in  a  cooperative  project  at  the  Missouri  Agri¬ 
cultural  Eseperiment  Station,  This  apparatus  will  maJee  it  possible  to 
conduct  useful  field  tests  of  the  energy  expended  by  work  stock  in  various 
tj’pes  of  farm  vrork  and  in  measuring  the  merit  of  individual  animals.  In 
the  measuring  of  individual  animals,  the  oxygen-pulse  ratio,  developed  in 
the  vrork  of  this  same  project,  vdll  serve  as  a  good  physiological  index 
of  their  vrorking  capacity. 

Breeding  vrork  in  cooperative  projects  at  the  Tennessee  and  Mississippi 
Agricultural  Experiment  Stations  continued.  These  projects  a.re  designed 
to  improve  Jackstock  and  to  determine  the  type  of  mare  best  suited  for  mule 
production.  At  the  Tennessee  Station  most  of  the  :nules  produced  to  date 
ane  from  Tennessee  l%lking  Horse  mares,  but  some  Percheron  mares  have  been 
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purchrsed  in  order  to  obtain  conparisons  of  the  nules  produced  by  the  two 
types  of  nares.  It  hrs  been  observed  that  the  nules  fron  Walking  ns-res  exe 
rather  difficult  to  break,  are  good  walkers,  end  are  v;ell  suited  to  light 
work,  Hovrever,  they  are'snaller  than  the  tjrpe  that  is  in  best  denend  among 
farmers.  The  possibility  of  testing  jacks,  rather  than  avraiting  tests  on 
mule  progeny,  is  being  considered  as  one  means  of  speeding  up  the  breeding 
program,  4t  the  Mississippi  Station  draft  and  saddle-tj'pe  mares  have  been 
used.  Great  va^riability  vre.s  observed  in  the  nules  produced  from  both  types 
of  mares.  On  the  average,  mules  from  draft  meres  v^ere  about  5  cm,  taller 
at  the  vdthers,  3  cm.  larger  in  depth  and  TA.ddth  of  chest,  and  5  cm,  larger 
in  heart  girth  than  the  mules  from  saddle  mares.  Mules  from  both  types  of 
mares  vrere  about  eq^ua.1  in  length  of  legs.  In  weight,  the  nules  from  draft 
mares  averaged  about  200  pounds  more  at  maturity. 

Beef  and  dual-purpbse  cattle  husbandry  investiga,tions;  The  popular  beef 
breeds  have  reached  a.  very  high  standard  so  far  as  tjqpe  and  conformation 
are  concerned,  but  little  is  knovm  as  to  the  ability  *of  certain  blood 
lines  or  families  to  transmit  those  characteristics  responsible  for  the 
qualities  most  desired  in  beef  cattle,  such  as  rapid  and  efficient  gains. 

The  progeny  testing  programs  in  connection  with  record-of-perfomance 
studies  for  the  past  10  years  indicate'  that  there  are  measurable  differences 
in  the  breeding  a.bility  of  cattle  to  transmit  the  most  desired  qualities. 
Sires  v;liich  have  been  piroved  for  efficient  production  of  high-quality  pro¬ 
ducts  have  transmitted  these  characteristics  to  their  sons  and  grandsons, 

For  esam-ple,  a  three-generation  group  of  Shorthorn  sires  ab  Beltsville, 
Maryland,  has  been  proved  thro-ugh  a  system  of  progeny  testing,  A  fourth 
generation  sire  cf  this  group  have  been  used  in  one  of  the  test  herds  in 
19^5,  In  each  generation  to  date  there  has  been  a  gradua.l  increase  in 
the  production  efficiency  of  the  progeny  of  each  sire. 

Additional  progeny  tests  vdth  Hereford  cattle  at  the  H,  S,  Range  livestock 
E:qperimeht  Station  at  Miles  City,  Montana,  also  indicate  measurable  differ¬ 
ences  in  the  performance  betv/een  bulls  of  unrelated  lines,  based  on  rate 
of  gain,  efficiency,  and  carca.ss  quality.  The  time  required  to  reanh  a 
slaughter  weight  of  900  pounds  has  been  shortened  materially  in  some  sire 
groups.  At  the  same  time  the  efficiency  of  feed  utilization  and  carca,ss 
quality  have  been  improved,  Crons-^breeding  experiments  have  shovn  the 
possibilities  of  increasing  the  beef  supply,  a.s  measured  by  heavier  calves 
at  weening  and  vrhen  sla.ughtered  at  15  months  of  age,  when  compared  to 
stra-ight-bred  cattle,  and  also  by  heavier  heifers  at  18  months  of  age. 
Cross-bred  steers  v^ere  hea.vier,  brought  higher  sales'  prices,  and  made 
greater  net  retunns  than  did  straight-bred  cattle  handled  under  the  same 
conditions.  The  s tradght-bred  cattle  were  slightly  more  efficient  in  their 
use  of  feed,  but  from  a  strictly  beef-production  standpoint,  all  points 
considered,  the  cross  breds  were  the  most  satisfactory. 

The  feeding  of  phosphorus  supplement  to  range  breeding  cattle  grazing  on 
vegetation  that  is  deficient  in  this  mineral  increases  the  returns  to  the 
beef  producer  through  higher  percentage  calf  crops  and  hea.vier  calves  at 
vreaning  time.  The  first  three  years  of  experiments  (l93S-^l)  conducted  in 
South  Texa.s  cooperatively  between  the  King  Ranch,  the  Texas  Agricultural 


82  - 


Experiment  Stj?tion,  ond  the  Bureau  shovr  that  the  feeding  of  phosphorus 
supplements  by  hand  dosing  in  the  form  of  bonenenl  and  disodium  phosphate 
prevents  phosphorus  deficiency  diseases  and  corrects  those  not  too  far 
advanced.  The  feeding  of  6.5  grains  of  phosphorus  per  head  daily  has  been 
sufficient.  Studies  over  c.  J-yeax  period  shovr  rather  definitely  that  the 
feeding  of  tvdce  this  aaiount  to  la-cta.ting  co’-rs  produces  no  additional 
benefits.  In  the  first  series  of  tests  the  percentage  of  calf  crop  was 
increased  about  35  percent  and  the  r'^eaning  weight  of  cadves  about  70 
pounds  by  supplying  phosphorus  in  addition  to  that  present  in  the  vegeta¬ 
tion,  After  deducting  the  cost  of  the  supplement  fed  the  covrs  for  a  year, 
the  calves  from  the  covrs  receiving  the  additional  phosphorus  shovred  an 
increased  valuation  of  $5.75  nore  per  head  than  those  from  the  control 
cows  fed  no  phosphorus  supplement. 

In  later  experiments  started  in  194l  it  has  been.shovm  that  such  phosphorus 
supplements  as  boneneal  and  a.  mixture  of  disodium  phosphate  (90  percent  by 
vreight)  and  cottonseed  meal  (lO  percent)  can  be  fpd  sa,tisfa.ctorily  by  the 
use  of  self  feeders,  that  phosphorus  can  adso  be  fed  satisfactorily  by  the 
use  of  disodium  phosphate  dissolved  in  the  drinking  v;ater,  and  that  range 
cattle  can  be  supplied  sufficient  phosphorus  by  grazing  vegetation  on  land 
fertilized  vritli  a  triple  superphosphate.  The  results  of  these  experiments 
to  date  indicate  cleanly  that  beef  production  can  be  increased  materially 
on  phosphorus-deficient  ranges  by  supplying  phosphorus  in  forms  that  can 
be  administered  by  practical  methods  such  as  by  the  use  of  self  feeders, 
in  the  water  supply,  or  by  pasture  fertilization.  It  is  estimated  that 
if  one-hadf  of  the  breeding  cows  in  phosphorus-deficient  areas  v/ere  fed 
phosphorus  supplements  in  sufficient  quantity  to  meet  their  requirements 
the  tonnage  of  beef  could  be  increased  by  more  than  20,000,000  pounds  a 
yea-r,  based  on  the  steer  ca.lves-if  marketed  at  from  8  to  10  months  of  a.ge, 

S\>/eetpotato  n-Eal,  the  product  resulting  from  the  dehydration  of  svreet- 
potatoes,  is  proving  to  be  a,  rather  satisfactory  feed  for  fettening  cattle 
in  the  Southeast  vrhere  yields  of  200  bushels  of  potatoes  per  acre  can 
easily  be  produced  and  where  other  caxbohydrate  feeds  suitable  for  beef 
production  a,re  comparativeljr  limited.  Tests  in  cooperation  vrith  the  Georgia 
Coastal  Plain  Experiment  Station  at  Tifton,  Georgia,,  over  a  three-year 
period  shov^  that  sweetpotato  meal  compares  very  fa.vorably  vrith  corn  v/hen 
six  pajrts  by  vreight  of  the  svreetpotato  real  are  combined  vrith  one  part  of 
cottonseed  meal  and  fed  in  conjunction  vrith  peanut  ha,y.  In  two  years  out 
of  three,  the  svreetpotato  meal  proved  slighly  superior  to  cracked  shelled 
corn  an  measured  by  efficiency  of  gains.  The  mixture  of  equa,!  pa,rts 
svreetpotato  meal  end  corn  appeared  to  be  equa.lly  as  efficient  and  palatable 
as  cranked  shelled  corn.  The  results  of  these  tests  suggest  the  justifi¬ 
cation  of  fattening  greater  numbers  of  cattle  on  concentrates  in  the  region, 

The  production  of  grain  sorghums  in  the  southern  Great  Plains  has  increased 
ra,pidly  during  the  last  20  yeans,  and  e,long  \irith  this  has  been  a.  trend 
toward  the  fattening  of  greater  numbers  of  cattle  on  these  feeds  in  the  area,. 
Feeding  problems  have  presented  themselves,  panticularly  in  the  dry-lot 
fattening  of  steers  on  rations  supplying  the  carbohydrate  concentrates 
solely  from  grain  sorghums,  Tlae  most  serious  problem  is  the  formation  of 
calculi  in  the  urinary  tract.  Feeding  tests  Xfldth  the  grain  sorghums  vrere 


therefore  nodified  so  as  to  study  the  calculi  prohlen.  First  results  sug¬ 
gested  that  the  fomation  of  urinary  calculi  v;as  associa,ted  with  an  improper 
ratio  of  calcium.  The  formation  of  calculi  seemingly  v^as  accentuated  by 
feeding  high  calcium  and  ma^esium  ratios,  and  when  the  phosphorus  ratio 
was  high  in  proportion  to  calcium  and  magnesium  significantly  less  calculi 
were  formed.  In  later  experiments  the  feeding  of  ground  shelled  corn  in 
place  of  ground  milo  resulted  in  a  significant  lowering  of  the  amounts  of 
celculi  formed  in  the  bladders.  There  are  also  more  calculi  formed  vrhen 
milo  heads  are  fed  than  when  the  threshed  grain  is  used,  indice.ting  that 
the  pumace  or  fibrous  steramy  material  in  the  heads  contains  material 
favorable  to  calculi  forms.tion.  The  southvrestern  grain  sorghum  area  is 
capable  of  producing  la.rge  quantities  of  finished  beef  comparing  favorably 
v/ith  that  produced  from  corn  if  tke  formation  of  calculi  can  be  controlled. 

In  area.s  where  cottonseed  meal  and  hulls  are  depended  upon  a,lmost  solely 
for  the  fa,ttehing  of  cattle  for  beef,  losses  of  considerable  magnitude, 
a,s  represented  by  lovf  gains  and  in  some  instances  dearths,  have  resulted 
from  vitamin-A  deficiencies.  Recent  investigc,tions  have  proved  tha,t  ||f' 

vitanin-A  deficiencies  in  cattle-fattening  rations  can  be  controlled  when  frbra 
2000  to  2500  miliigrans  of  canotene  are  supplied  for  each  100  pounds  live 
vreight  of  cattle.  Dehydrated  alfalfa  leaf  meal  has  been  proved  to  be  s. 
more  effective  source  of  carotene  than  sila.ges  made  from  sorgos  or  sorghums, 
idien  those  feeds  were  fed  so  a.s  to  supply  the  same  quantity  of  carotene. 

As  little  a,s  one-half_ pound  of  choice-qua.lity  dehydrated  a-lfalfa  leaf  meal, 
in  otheri'dse  vitamin-A-deficient  ra.tions.for  yearling  cattle,  may  meet  the 
canotene  requirements. 

Grazing  intensity  studies  at  the  U,  S,  Range  Livestock  Sxperiment  Station, 
in  coopera.tion  vdth  the  Forest  Service  and  the  Montana,  Agricultural  Ex¬ 
periment  Station,  shov;  th-a,t  over  the  ll-j^ear  period  ending  in  October  19^^ 
weaning  vreight s  have  averaged  275»5i  321.2,  and  327.2  pounds  per  cow  unit 
and  the  calf  crops  have  averaged  72.2  25.0,  and  25.5  percent,  respectively, 
for  the  covrs  on  the  heavily,  modera,tely,  and  lightly  gra^zed  areas.  Calves 
from  heavily  grazed  pastures  have  thus  averaged  46  and  52  pounds  lighter  ^ 
per  cow  unit  than  the  other  two"  groups.  Also  the  cows  on  the  heavily  stock* 
pa.stures  ha,ve  ha,'d  the  a.dditiona,l  disadvantage  of  requiring  substantially 
more  supplemental  feed  on  the  average.  Thus,  vrhile  calf  weights  in  some 
unusua-lly  favorable  yeans  ane  equad  or  slightly  higher  on  hea,vily  stocked 
ranges,  such  use  is  on  the  average  a  severe  disadvantage  as  compared  to 
more  conservative  stocking. 

In  the  coastal  region  of  the  Southeast  there  ane  va,st  areas  of  forest  land 
which  ane  not  being  fully  utilized.  Studies  over  a  period  of  3  years  indi¬ 
cate  that  severe  vdnter  wei^t  losses  in  cattle  of  the  region  can  be  avoided 
by  feeding  as  little  as  2  pounds  of  protein  concentrate  per  head  da.ily,  as 
a,  supplement  to  the  range  vegetation.  The  cov^s  vrintered  on  2  pounds  of  the 
supplement  were  in  neanly  as  good  condition  at  the  close  of  the  summer 
gra.zing  season  as  those  in  the  other  groups,  fed  4  and  6  pounds,  respectively, 
because  of  greater  subsequent  summer  gadns,  Wintering  beef  breeding  covrs  in 
the  forests  on  native  forage  and  a  moderate  amount  of  protein  concentrates 
appears  to  be  practical  and  economical  for  this  region.  There  were  .indica¬ 
tions  that  the  feeding  of  cottonseed  meal  stimulated  the  cov/'s  appetite. 


resulting  in  a  greater  use  of  the  native  range.  Studies  started  in  the 
summer  of  19^3  on  the  Hofmann  Forest  in  North  Carolina,  to  determine  the 
effect  of  cattle  grazing  on  tree  production  following  logging  and  the 
effect  of  logging  and  degree  of  use  on  grazing  shovred  that  when  pastures 
are  stocked  a-t  the  rate  of  f  and  9  head  of  cows  with  their  calves, 
respectively,  to  4g  acres,  there  is  apparently  no  significant  difference 
in  rates  of  gainhetween  the  cattle  on  the  unlogged  and  logged  areas, 

G-ra-zing  ooservations  reveStled  no  evidence  of  pines  being  browsed.  The 
mortality  of  seedlings  was  greater  on  grazed  a.reas  than  on  ungra,zed,  but 
conditions  vrere  more  favorable  for  gemination  and  establishment  of  nev; 
seedlings  on  the  grazed  a.reas.  Studies  will  have  to  be  continued  over  a 
period  of  several  years  in  order  to  determine  the  full  effect  of  cattle 
gra.zing  on  pine  seedling  population.  There  are  indications  tha,t  these 
forest  area.s  in  the  Southeo-stern  Coastal  Pladns  mil  furnish  considerable 
fora,ge  for  beef  ca.ttle,  particularly  during  the  early  part  of  the  grazing 
season,  without  seriously  .affecting  natural  reforestation. 

In  comparisons  of  four  stradns  of  dual-purpose  t/pe  Shorthorn  cattle, 
each  represented  by  17  to  4l  steer  progeny  of  three  to  five  sires,  no 
significant  differences  in  carcass  grade,  yields ■ of  the  more  preferred 
cuts,  or  tenderness  were  found.  However,  a,  number  of  significant  differ¬ 
ences  between  the  strains  were  found  with  respect  to  the  proportions  of 
separable  fat  and  edible  meat  of  the  dressed  carcasses  and  also  in  relation 
to  ether  extract  (fat)  content  of  the  edible  meat  and  of  the  lean  tissue. 
These  end  other  similar  results  furnished  further  evidence  of  the  im¬ 
portance  of  breeding  in  influencing  factors  of  meat  quality.  As  a  further 
step  in., this  line  of  research,  study  of  the  usefulness  of  percentage 
values  for  certain  combinations  of  the  more  preferred,  higher-ppiced  cuts 
a,s  Indexes  of  carcass  merit  in  cattle-breeding  studies  waa  initiated. 

Among  165  beef,  and  dual-purpose  type  Shorthorn  .steers  weighing  S75  924 

at  slaughter  it  was  found,  for  example,  that  the  sun  of  the  percentages 
of  the  rib,  loin,  loin  end,  and  shortloin  cuts,  varied  from  22,7  to  27.8 
percent.  This  variation  in  percentage  represented  a  maximum  difference 
of  46  po-unds,  obviously  of  distinct  importance,  .Moreover,  the  results 
indicated  significant  differences  with  respect  to  yield  of  cuts  between 
the  progeny  of  certain  sires. 

In  recognition  of  the  incres.sing  interest  in  the  preservation  of  meat  by 
freezing  and  the  many  j)roblens  related  thereto,  studies  were  continued  on 
the  freezing  and  freezer  storage  of  beef.  Results  indicated  that  thin 
(commercial  gra,de)  beef  was  tenderized  more  by  freezing  than  was  fat 
(Choice  gra.de)  beef,  0?he  respective  tenderizing  effects  were  about  10 
percent  and  6  percent,  With  paired  muscles  from  the  right  and  left  sides 
of  the  sene  c arcasses  used,  one  sairpde  of  each  pair  was  tested  f9r  tender¬ 
ness  aiter  l4  days'  a.t  35°  t  whereas  the  other  sample  w.s  aged  under 

the  same  conditions,  frozen  at  0°,  thawed' at  45°,  and  then  tested. 

Poultry  husbandry  Investigations;  Poultry  breeders  have  used  proved 
methods  of  individuc.1  a-nd  family  selection  to  increase  the  egg  production 
of  their  flocks,  and  the  rate  of  grovrth  and  feathering  of  their  poultry 
during  the  growing  period,  I'^Iany  breeders  have  reached  the  apparent  limit 
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of  inprovnent  vdth  these  nethods.  Hew  nethods  of  breeding  for  increased  egg 
production,  based  on  the  selection  of  inbred  farnilies  of  high  fecundity 
followed  bj'-  the  cross-mating  of  unrelated  inbred  families,  are  producing 
layers  of  still  higher  egg  production  capacity  under  experimenta.1  condi¬ 
tions.  Purther  research  to  develop  superior  inbred  families  and  to  test 
the  progeny  of  these  families  is  necessary. 

Efficient  poultry  meat  production  depends  on  ranpid  grovrth  and  feathering, 
efficient  feed  utiliza,tion,  and  excellence  of  ca,rca-ss  quality.  The 
Columbia  strain  developed  at  the  iigricultural  Sesearch  Center  (Beltsville) 
and  the  Brooksville  Station  combines  these  qualities  to  a  considerable  ex¬ 
tent,  It  has  the  added  advantage  of  yielding  broilers  vdth  light-colored 
pin  feathers  in  purebred  and  cross  bred  matings,  Eurther  research  is  re¬ 
quired  on  fecundity  and  ca-rcass  quality  of  this  strain  before  it  is  reader 
for  distribution  to  farmers  and  poultrymen. 

The  Goldpn  Leghorn  strain  a.t  the  Agricultural  Sesearch  Center  combines 
white  egg  shell  color  and  high  rate  of  egg  production  mth  genetic  factors 
which  make  it  possible  to  distinguish  the  sexes  at  ha.tching  time  in  cross-^ 
bred  matings  vdth  the  Black  Minorca  vrliich  is  a.lso  a  white  egg  variety. 

Males  from  this  cross  are  barr^din  pattern,  Poultrymen  now  lack  a,  lArhite 
egg  cross  vrhich  vdll  oroduce  the  desired  barred  offspring  and  use  of  this 
cross  may  lead  to  the  greater  usefulness  for  mea.t  production  of  male  chicks 
from  white  egg  matings.  Millions  of  the  day-old  males  . from  vrhite  egg 
matings  a,re  destroyed  or  sold  at  a  very  lovr  price  during  normal  yea.rs, 
Eurther  research  is  necessary  to  improve  shell  color,  egg  vreight,  and 
plumage  color  in  the  Golden  Leghorn. 

The  Beltsville  Small  Ifhite  turkey  produced  at  the  Agricultural  Resea.rch 
Center  has  been  vddely  distributed  in  the  United  Stades,  During  the  current 
year  a  small  lot  of  hatching  eggs  sent  by  adr  to  Great  Britain  was  success¬ 
fully  hatched.  The  unusual  fecundity  of  this  strain  together  with  its  size, 
fixed  for  suitability  for  family  use,  ma,ke  it  of  increasing  popularity, 
Resea.rch  is  under  way  to  add  the  Broad  Breasted  faetor  to*  further  improve 
carcass  quadity,  w 

Breeding  research  vdth  chickens,;,  ba.sed  on  individual  and  family  selection 
for  the  improvement  of  -egg  quality,  ho.s  resulted  in  strains  vdth  superior 
shell  quality,  relative  fraedora  from  bloodspots,  superior  physical  condition 
of  egg  contents  at  time  of  laying,  a.nd  superior  ability  to  withstand  hot 
vfeather  after  laying.  Application  of  these  resea,rch  results  by  poultry 
breeders  may  result  in  eggs  suffering  much  less  frequent  breakage  than  is 
presently  true  and  in  eggs  vrhich  vdll  retain  table  quality  without  refrig¬ 
eration  for  a  much  longer  period  of  time,  Eurther  research  is  needed  tp 
establish  the  manner- of  inheritance  of  the  factors  responsible  for  these 
qua-lities  and  to  combine  adl  of  them  in  one  strain  of  superior  chickens. 

Wider  utilization  of  dried  eggs  will  require  methods  for  preventing  their 
deterioration.  Drying  of  egg  yolk  material  has  been  found  to  denat\are  . 
a  large  pa.rt  of  the  protein  by  breaking  the,  naturad  emulsipn  of  the  fat- 
protein  complex  present.  This  is  true  if  the  egg  material  containing  yolk 
is  spra.y  dried  or  dried  under  vacuum  from  the  frozen  sta.te.  This  denaturi- 
zation  of  the  yolk  ma.teriad  continues  during  the  storage  of  the  dried  product. 
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The  addition  of  10  to  20  percent  of  disaccharides,  sucrose,  or  lactose,  to 
the  vrhole  egg  nixture  prior  to  drying  protects  the  errulsion,  so  tha.t  it 
does  not  hecone  so  insoluble  during  stors.ge,  A  siinilar  breaking  of  the 
natura,!  enulsion  of  the  yolk  is  found  on  freezing  yolk  naterial  to  0°  F. 

This  also  na.y  be  protected  by  the  use  of  sucrose  or  lactose, 

Research  on  the  effect  of  lov;  atmospheric  pressures  on  the  hatcha.bility 
of  hens  eggs  has  assisted  in  the  initiation  of  air  shipment  of  ha,tching 
eggs  to  all  parts  of  the  world.  The  effect  of  reduced  atmospheric  pressures 
on  hatchahility  of  eggs  was  investigated  under  conditions  sinula.ting  those 
encountered  in  air  transport,  including  equivalent'  standard  altitudes  much 
beyond  the  range  of  present  pre.cticability.  The  hatchability  of  control 
eggs  and  eggs  subjected  to  reduced  pressures  corresponding  to  standard 
altitudes  as  high  a.s  78,000  feet  was  about  equa.l.  It  is  concluded  that 
reduced  pressures  incidental  to  air  transport  of  fertile  eggs  are  of  no 
practical  significance.  Representatives  of  the  Bureau  ha.ve  advised  on 
conditions  required  for  s^iccessful  air  transport  which  have  contributed  to 
successful  shipments  to  Brazil,  Peru,  England^  and  the  U.S.S.R, 

During  the  past  year,  studies  of  poultry  feeds  containing  large  quantities 
of  soybean  oil  mee.l,  the  most  plentiful  protein  supiDlemeht,  ha,ve  revealed 
that  this  naterial  can  be  used  successfully  a.s  the  sole  protein  supplement 
in  laying  mashes  containing  no  animal  proteins,  and  that  the  same  is  true 
of  growing  mashes  vdiich  contain  wheal  a.s  the  principal  grain,  I'lhen  the 
grains  are  used,  small  quantities  of  animal  protein  of  high  quality  are 
needed  for  good  grovrth.  In  diets  for  breeding  stock  soybeanmeal  may  be 
used  with  other  protein  supplements,  but  high  levels  of  soybeanmeal  have 
a.  depressing  effect  on  halchalility  and  viability  of  chicks  hatched.  More 
studj'  must  be  given  to  this  effect,  which  is  exerted  even  in  the  presence 
of  seemingly  adequate  quantities  of  the  knovm  nutrients.  Of  various  mate¬ 
rials  added  to  diets  high  in  soybeanmeal,  dried  cow  manure  most  effectively 
improves  hatchability  and  viability 

An  investigation  of  the  avallahility  of  the  phosphorus  of  defluorineled 
supierphosphale,  which  is  being  manufactured  in  large  quantities  to  relieve 
the  shortage  of  phosphorus  in  feeds,  shoxo/ed  that  there  was  greal  variability 
among  different  samples  v/ith  respect  to  availability  and  solubility.  These 
two  properties  were  found  to  be  closely  relaled  to  eanh  other  so  that 
solubility  can  serve  as  a,  quick  test  to  indicate  availability. 

The  National  Poultry  Inprovement  Plan  has  been  in  operation  since  1936. 

During  this  period  of  time  the  avere^ge  annual  egg  production  per  hen  in 
the  United  Stales  has  increased  by  18  eggs.  The  operation  of  the  plan  has 
been  an  important  factor  in  the  accomplishment  of  this  increase  by  enabling 
poultrxToen  to  obtain  chicks  of  a,  higher  productive  capjacity.  The  provi¬ 
sions  of  the  plan  xidien  applied  by  hatcheries  have  proved  to  be  effective  in 
reducing  chick  losses.  For  example,  chick  mortality  data  gathered  by  the 
participating  hatcheries  in  one  coopera-ting  State  in  1943-^^  showed  an 
average  loss  of  only  3.91  percent  on  2,365,000  chicks  started.  The  folloxlng 
table,  shox-ring  participation  for  the  fiscal  yea-rs  1936,  19^0  and  19^5»  H" 
lustrates  the  ra,pid  growth  of  the  xrrork; 
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Extent  of  participating  during  years  ended  6/30 

Item 

1936 

(Humber) 

1940 

(Humber) 

1945 

(Humber) 

Sta.tes  . . 

34 

444 

45  ^ 

Hatcheries  . 

1,017 

2,192 

3,181 

Egg  capacity  of  ha.tcheries  ,, 

38,066,000 

90,678,718 

206,259,311 

Hatohihgj-egg-supply  flocks  , , 

23,813 

50,559 

73,578 

Birds  in  ha.tching-egg-supply  ' 
flocks . . . 

3,522.‘*09 

I0,7i4,23g 

18,592,302 

Birds  officially  tested  . 

4,322,800 

11,105,307 

21,098,026 

U.S.E.O.P, , (u.S.  Eecord  of 
Performance) flocks  . 

190  . 

429 

444 

Birds  trapnested  under  R,0.P, 
suoervision . . 

66, 5*^7 

144,447 

173,183  ^ 

Females  in  U.S.E.O.P,  ma, tings 

8,207 

32,949 

53,081  { 

ly  California  and  Ufevada  have  adopted  the  plan  since  Jul^?"  1,  1945. 

Thirt7-two  of  the  States  are  now  cooperating  in  the  turkey  phase  of  the 
iTational  Poultry  Irrprovement  Plan  T«'hich  wa.s  pla.ced  into  operation 
Septenher  25f  1943»  ^i-ad  has  heen  d esignated  a.s  the  Na.tiona,!  Turkey  Inprove- 
nent  Plan, 


The  foundation  poultrj^  breeding  stock  used  by  hatcheries  in  improving  their 
flocks  is  being  produced  by  more  than  5OO  trap-nest  pedigree  breeders,  of 
which  320  are  participating  in  the  U,  S,  P.ecord  of  .Performame  breeding 
stage  of  the  ITational  Poultry  Improvement  Plan,  A  l?;rge  number  of  these 
breeders  have  obtained  a  reasonably  high  productive  quality  vdth  their 
present  breeding  methods,  but  studies  of  the  U. S.H.O.P.  records,  show  that 
breeders  must  trap-nest  a  much  larger  number  of  pedigreed  birds  selected 
on  the  basis  of  representative  families  in  order  to  make  progress  above  the 
present  level.  At  least  three-fourths  of  the  males  used  in  ha-tchery-supply 
flocks  are  selected  merely  on  the  basis,  of  appearance.  The  'i^,les  used  for 
this  purpose  should  be  selected  on  the  basis  of  family  records  or  the 
progeny-test , records  of  their  parents  insofar  as  possible. 


To  effectively  control  pullorum  disea.se  it  is  necessary  not  only  to  use 
good  techniques  in  performing  the  test  but  to.  repeatedly  test  the  breeding 
flocks  and  remove  the  rea.ctors  until  few  or  no  reactors  are  found.  Progress 
has  been  made  in  this  direction  but  a  grea.t  dea.l  remains  to  be  done,  For 
example,  136O  of  the  cooperating  hatcheries  in  1945  met  only  the  requirements 
for  the  U, S,  Pullorum  Tested  class  which  permitted  up  to  6  percent  reactors 
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in  the  flocks  on  the  l„st  test.  The  reactor  tolerance  for  this  clAss, 
which  will  he  "fewer  than  5  percent"  for  19^5~^6»  should  continually  he 
reduced  at  least  1  percent  each  year  heca-use  the  mortality  of  chicks  is 
reduced  proportionately. 

Certification  of  pedigrees  of  imported  registered  livestock;  During  the 
fiscal  year  1945  a  total  of  21,973  purebred  animals  vrere  certified,  a 
decrease  of  2,421  animals  or  9  percent  under  the  previous  year,  Certi- 
fica-tions  of  animals  hy  species  were;  4o  horses;  18,065  ca^ttle;  2,9S5 
sheep;  2  goats;  325  svdne;  and  dogs. 


(Continued  on  next  page) 


) 
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(c)  Diseases  of  xoi'iinals 


Appropriation  Act,  19*^  .  .  .  J  .  .  .  ,  .  'v . . 

Anticipated  suppleuibntal  fq^^ additional  poets  due  to_  the  A. 

Federal  Dnployees  Pay  Act  of  19^5  •  •  . . 

Total  anticipated  ayailable,  19^6  . . .  .  .  . 

Budget  estimate,  19^7 . '•  •  . . . 

Change  for  19^7 ^  . 

Overtime  decrease.  .  .  .  .  >  .  -$=9,750, 

Increase . ■,  .•<•119,850 


$708,900 

‘'+76.000 

778^.900 

895.000 


+110.100 


PHO  JJCT  ■  STaTSvEIIT 


iql^sTf  *  t  19^^  , 

.  j( estimated) 


19^7  J Increase  or 

{ estimated) s  decrease 


Project 


1. 

2. 


3. 

4. 


.i  5' 


Investigations  of 
brucellosis  (contagious 
abortion)  of  Tivest^^ci .  501 

Investigations  of  infec¬ 
tious  diseases  of  live¬ 
stock  and  poultry  caused 
by  bacteria  and  fungi, 
other  than  biucellosis. 

,  Inv|stigations  of  infec-s  • 
diseases,  of  livestock  and  i 
poultry  baused  by  vi3?tfses: 
Investigk-tionsydf  Jbon^  -S 
infectious  diseased k^f  "  s 
livestock  and  poultry...! 
Investigations  of  pro-  ! 
toeoan  parasites  of  live-: 
stock  and  poult:^'-,  in-  : 


$265,755' 


■5267,397 


6. 

7. 

-  -r 

-►  ('  i 

7';  8. 

-  9. 

i  A-i 


Investigations  of  %vo3rm  : 
pdrksites  of  livestock  : 

and  poultry,  etc . . 

Investigations  of 
"miscellaneous  parasites 
of  livestock  and  poultry! 
“Investigations  of 
’"treatments  for  parasites 
of  livestock  and  poultry 
Investigations  in 
Alaska  of  diseases  and 
parasites  affecting 
livesto'ck  and  potiltry... 
iOi  Construction  of  poultiy 
“ and  zoological  labora- 
tories'  ■* 


+$-li6U2  (1) 


92,159' 

129,601 

130,399 

+798  (1) 

65.396 

87,869 

•  8S,4i3 

+544  (1) 

42,76s 

=1^7.372 

47,682 

+310  (1) 

67,300 

•  ■< 

71,065 

71,517 

+452  (1) 

69.173 

■  76,977 

77.1*55 

+478  (1) 

’/•'  - 

36.173 

43,120 

‘*3.1*05 

+285  (1) 

46,008  ^ 

!  53,391 

V 

53,732 

'  '  +341  (1) 

- - 

10,000 

+10,000  (2)' 

-  A-  -A 

*  «  » 

io’5^ooo 

+105,000  (3) 

PHOJiiCIP  ,_(.C,onti.nue<i) 


Project 

19U5 

1946 

(estimated) 

,,  1547 

(estimated) 

Increase  or  , 
decrease 

11.  Overtime  pav  . 

$67,723 

.19 
46, 69s 

89.750 

-$9,750 

Covered  into  Treasury  as 
miscellaneous  receipts, 
Pu'ol  ic  'Law  529* 

Unobligated  balanee. ....... 

Total  available. . 

780.918 

784,900 

895.000 

•mo.  100 

Transferred  to  “Salaries 
and.  expenses.  Office  of 
Information,  Department 
of  .Agriculture"  1. . .  ^  .  . 

Anticipated  supplemental... 
Total  estimate  or  appro¬ 
priation  (19^5  adjusted 
for  comparability) ..... 

•*•200 

-76.600 

781.118 

i 

708.900  ; ,  .  895.000 

t-.'j  j.* 


'  II'^CEEaSES  aI^D  iECSi:A.Si]S  • 

The  net  increase  of  $110,100  in  this  iten  for  19^7 "consists  of  the  $9*750/ 

decrease  for  overtime,  and  the  follovdng:  '  ’  - 

(1)  Increases  totaling  $4,850  (as  reflected  in  the  first  eight  project 

items)  for  placing  on  a' fifLl-yea.r  basis  in  19^7*  vdthin-grade  salary 

advancements  >rhich  are  estimated  to  he  in  effect  for  only  a  part  of 

the  fiscal  .tear  194^»  ""  ■  '  ' /  ' '  '''  - 

(2)  An  increase  of  $10,000  for  inaup:urating:  exploratory  investigations  in 

Alaska  of  diseases. and  parasites  affecting:  livestoOk  and  poultry? 

Ohjective:  To  determine  hy  means  of  exploratory  investigations,  the  possi¬ 
bility  of  expanding,  farm  operations  iii  Alaska*  particularly  ’dth  regard 
to  diseases  and  parasites ‘affecting  livestock  and  poultry. 

The  Problem  and  Its  Significance!  Present  demand  is  greatly  in  excess  of 
the  available  locally  produced  farm  products.  IhcreaSed  settlement  in 
Alaska  is  expected,  parti^larly  by  returning  service  men,  Alaska  vill  ‘ 
no  doubt  play, an  important  role  in  future  air  commerce  and  travel.  The' 
development  of  raining,  forestry,  and  industry,  e^ecially  along  nev; 
trade  routes,  ^dll  further  increase  the  need  and  demand  for  agricultural 
products.  Agricultural  settlement  accompanies  suCh  development  and  creates 
demand  for  information  as  to  areas  most  favorable  for  farming,  including 
the  control  of  diseases  and  parasites' of  livestock  and  poultry  which  are 
limiting  factors  in  production  as  they  cause  unthriftiness,  digestive 
upsets,  and  death  losses,  especially  in  young  animals.  Diseases  and 
parasites  are  responsible,  moreover,  for  condemnations  under  meat’  inspec¬ 
tion  of  carcasses  or  parts,  the  sm  total  of  the  losses  so  sustained 
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-..Jbeing  ;Vory'  signifioant.  -  Some  diseases  and  parasites  of  food  animals 
are  transmissible  toi  man,  their  occurrence  in  livestock  constituting  a 
:  -human  health  hazard:  Although  the  diiseases  and  parasites  of  livestock 
>  aad.potiltry  in  Alaska  have  not  been  systematically  investigated  and 
knowledge  concerning  them  is  very  scant,  there  is  reason  to  believe  that 
many  of  th.em  play  an  important  role  in  the  economy  of  livestock  and 
'.  poultry  production  in  that  Territory'-,  The  Alaska  reindeer  is  known  to 
.  'harbor  stomach  and  intestinal  'roundv/onns  that  are  transmissible  to  sheep; 
tapev/orms  that  are  traiisnissible  to  cattle,  sheep,  and  hogs;  and  bladder- 
vrams  transmissible  to  dogs  and,  through  these  animals,  also  transmissible 
to  nan,  cattle,  sheep  and  hogs. 

Plan  of  Vfork;  Tvro  experienced  research  nen,  one  a  veterinarian  and  the  other 
a  parasitologist  vrauld  be  detailed  to -Alaska  to  vjork  in  close  cooperation 
vath  the  Alaskan  iixpnriraent  Station,  other  responsible  territorial  offi¬ 
cials,  and  agencies  of  the  Federal  Government  concerned -with  the  related 
aspects  of  the  problems  studied.  The  initial  procedure  would  be  to  work 
out,  in  collaboration  vdth  local  officials,  the  best  methods  of  approach 
to  solve  the  more  critical  problems  facing  livestock  and  poultry  produc¬ 
tion  in  the  area  and  then-  to  make  investigations  of  the  extent  and  preva- 
.  lence  of.  the  various  diseases  of  livestock  and  poultry;'  to  make  a  system¬ 
atic  survey,,  through  postr-raortem  examination  and  in  other  Ways,  of  all 
classea  of? livestock  and  poultry  in  Alaska  to  determine  the  species  of 
pax^sites  harbored  by  them;'  to  ascertain  the  prevalence  of  parasites  at 
.different  seasons;  to  investigate  the  parasites  of  v;ild  ruminants,  dogs, 
.and. other  vdld  carnivores  in  order  to  determine  whethef  these  animals 
harbotlspedes  that  are  transmissible  to  farm  animals;  to  investigate  the 
::!period:iofr:®u3rvival  of  parasites  on  pastures  under  climadc  conditions  pre- 
.  vailing! in^Alaska;  to  investigate  small  invertebrate  animals  as  possible 
.  V  intermediate  hosts  of  livestock  and  poultry  parasites;  to  determine  the 
feasibility  of  parasite  control  by  medical  treatment  during  the  cold 
season;  and  to  acquaint  farmers  in  the  Territory  with  practical  methods  of 
I  ■/  CQping  v/ith  livestock  and  poultry  parasites. 

.(-3)  An  increase  of  $103,000  for  the  construction  of  poultry  and  zoological 

■  laboratories,  as  follov/s; 

(a)  $30.000  for  the  erection ‘at  the  Agricultural  Ee search  Center, 

Beltsville.  ilaryland,  of  a  properly  equipped  building  to  investigate 

pneumoencephalitis -(Newcastle -disease)  in  poultry  in  the  Unit^ 

States? 

V  .  A  disease  of  poultry  that  had  existed  in  California"  for  several  years 

vra.s  identified  in  19h2  as  a  new  disease  and  given  the  name  pneumo encepha¬ 
litis..  It  vra.s  later  found  tiiat  the  virus  of  this  disease  ^^^as  identical 
,,.,’--dth  that  causing  Hev/castle  disease.  The  latter  disease  as  it  appears 
O-:')  '  ^n  other  countries  causes  a  very  high  mortality.  V/hile  mortality  from 
‘'*~“W“,'^e  disease  in  California  has.  been  estiina.ted  at  5  to  10  percent,  it  has 
."‘■■".—.bepn  extremely  infectious  and  has  caused  heavy  losses  from  decreased 
r  /'W  P^"P?0‘i^ction.  Recently  the  disease  has  been  discovered  in  the  State 
'  m>f’  ifev;  Jersey,  and  it  is  suspected  in  several  other. ieastem  States.  The 
di  sease  is  a  threat  to  the  poultry  industry  of  the  coTintiy  at  large,  and 
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investigational  vork  looking  to  the  development  of  methods  for  its 
control  is  urgently  needed.  Since  the  disease  ie  of  a  highly 
contagious  nature,  it  he  necessary  that  experimental  work  be 
undertaken  Under  conditions  whereby.. It  cannot  be  disaemina.ted  to  our 
poultry  flocks.  A  special  type  of  ejqjerimental  building  t«irill  bre  neces¬ 
sary  to  perfbrra  this  vrork  with  safety.  At  such  time  as,  the  building 
becomes  available,  it  is  proposed,  .vrithin  our  regular  framei'/ork  of 
personnel  phd  funds  for  ponducting  research  on  diseases  of  animals,  to 
ixiatigurate  laboratory  investigations  to  study  the  causative  agent, 
modes  of  transftiission,  diagnosis,  and  the  development  of  preventive 
vaccination.'  , 


(b)  $75.000  for  enlarging  the  zoological  laboratory  building  at  the 

Agricultural  Hesearch  Center,  Beltsville,  liaryland; 


The  present  zoological  laboratory  was  planned  in  193^.  smd  completed 
early  in  1936.  to  accommodate  only  a  portion  (about  50  percent)  of  the  ||j\ 
technical  staff  located  in  Vfeshington,  I).C.  engaged  in  laboratory  w 

research  -i-crk  on  parasites  of  livestock  and  poultry.  In  19^2  all  the 
vjOTls.  formerly  done  in  Washington  was  moved  to  Beltsville.  To  accomodate 
the  entire  staff,  three  buildings,  namely  (a)  a  barn,  (b)  a  building  for 
small  animals  such  as  rats,  rabbits,  guinea  pigs,  and  (c)"^.  smaller 
animal  shelter,  ^^re  converted  into  laboratories  and  office  rooms.  These 
buildings  are  needed  for  the  purpose  for  which  they  were  designed.  To. 
release  these  three  buildings,  the  present  laboratory  building  must  be 
enlarged  by  about  50  percent,  at  an  estimated  cost  of  $75,000.  The 
laboratory  work  to  be  done  in  the  enlarged  building  v/ill  include  investi¬ 
gations  on  parasites  of  horses,  cattle,  sheep,  goats,  hogs,  and  poultry; 
investigations  of  parasites  of  food  animals  transmissible  to  man;  and 
investigations  of  drugs  to  discover  more  effective  treatments  than  are 
now  available  to  parasitic  diseases  of  livestock  and  poultry. 


Note. -The  additional  building  facilities  for  which  the  $105,000  increase 


is  requested  are  for  use  in  conducting  research  investigations  falling  ^ 
under  projects  3.  5.  6,  7.  and  8  sho^AOi  on  the  project  statement.  How¬ 
ever,  due  to  the  character  of  the  expenditure  tinder  the  proposed  increase, 
it  is  not  feasible  to  allocate  the  increase  in  specific  amounts  to  each 
of  the  five  subject-matter  project's.  . 


©IMGJS  IN.LAIIGUAGS 


It  is  proposed  that  there  be  added  to  this  item  language  covering  construc¬ 
tion  vrork  for  v/hich  increased  funds  are  proposed  in  the  estimates.  The  item 
v.fould  then  read  as  follows:  (Added  language  underscored) 

”I)igGascs  of  animals:  For  scientific  investigations  of  diseases  of 
animals,  and  necessary  expenses  for  investigations  of  tuberculin, 
serums,  antitoxins,  and  analogous  products,  [$70^.900]  $895.000. 
including  not  to  exceed  $30,000  for  construction  of  a  building  to 

be  used  in  conducting  investigations  of  pneumo encephalitis  in  noultry 

and  not  to  exceed  $75.000  for  enlarging  the  zoological  laboratory 

building  at  the  Agricultural  Research  Center”. 

Authority  for  this  constructioh  is  contained  in  Section  703  Department 

of  Agriculture  Organic  ACt  of  19^^»  approved  September  21,  19^^. 
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WORK  UlIDER  THI  S  APPRCPRIATION 

Objective;  (a)  To  obtain  information  leading  to  measures  for  the  control 
of  the  infectious  and  non-inf ectious  diseases  of  domestic  animals,  in¬ 
cluding  poultry,  which  are  of  particular  importance  at  the  present 
time;  and  (b)  to  develop  practical  methods  of  coping  with  the  numerous 
parasites  that  produce  stunting,  unthriftiness,  and  deaths  in  livestock 
and  poultry. 

The  Problem  and  its  Significance;  The  losses  to  the  livestock  industry 
from  diseases  and  parasites  total  millions  of  dollars  annually.  Many 
animal  diseases  and  parasites  are  also  communicable' to  man  and  are  a 
menace  to  public  health.  Since  the  organization  of  the  Bureau  of 
Animal  Industry,  research  v^ork  on  the  cause,  mode  of  transmission,  and 
measures  for  the  control  of  infectious  and  parasitic  diseases,  has 
been  one  of  its  major  efforts. 

To  control  diseases  and  parasites  it  is  necessary  to  have  certain 
fundamental  information  on  the  causative  agents,  how  they  are  propa¬ 
gated,  and  how  disease  is  produced  and  spread  from  one'anima.1  to 
another.  Ti/hen  adequate  information  on  these  points  is  available, 
efforts  can  then  be  directed  to  the  development  of  measures  whereby 
losses  from  a  particular  disease  can  be  reduced,  or  the  disease  even 
eradicated.  These  efforts  may  talce  in  studies  on  sanitary  measures, 
vaccination  procedures,  and  the  use  of  therapeutic  agents.  As  a  re¬ 
sult  of  such  research,  great  strides  have  been  made  in  the  control  of 
many  animal  diseases  and  parasites  in  the  United  States  through 
concerted  efforts  of  Federal  and  State  agencies.  However,  many 
problems  are  continually  arising  in  disease  control  programs  which 
need  further  investigation.  Advances  are  constantly  being  made  in 
methods  of  research,  and  new  drugs  are  being  developed  for  the  treat¬ 
ment  of  diseases.  Continued  research  on  animal  disease  problems  is 
essential  to  improvement  of  existing  methods  for  their  control  and 
eradication.  Moreover,  new  diseases  are  reported  from  time  to  time, 
and  investigations  are  necessary  to  identify  them  and  to  develop 
methods  for  their  control.  Heavy  losses  are  produced  through  poison¬ 
ing  of  stock  by  plants,  and  considerable  losses  are  caused  also  by 
non- inf ectious  diseases.  Full  information  is  not  at  hand  on  many  of 
the  diseases  affecting  the  nation's  livestock  and  poultry.  Work 
under  this  appropriation  is  directed  toward  obtaining  information 
through  research  activities,  both  in  the  laboratory  and  in  the  field, 
on  methods  of  controlling  and  eradicating  diseases  and  parasites, 
and  thereby  safeguarding  human  as  well  as  animal  health. 

Q-eneral  'Plan;  Investigations  are  made  into  methods  of  diagnosis,  cause, 
mode  of  transmission,  and  methods  of  prevention,  treatment,  and  con¬ 
trol  of  the  more  important  infectious  and  non-inf ectious  diseases 
of  livestock  including  poultry.  These  investigations  embrace  field 
and  laboratory  activities.  Studies  of  the  diseases  as  they  exist  in 
the  field  are  made,  and  the  bacteriological,  serological,  pathological, 
immunological,  and  animal  inoculation  studies  are  conducted -in ‘the 
laboratory. 
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To  develop  a  practical  and  scientific  basis  for  eradicating  or  con¬ 
trolling  parasites,  (l)  studies  are  •conducted  on  the  distribution  of 
these  pests  in  the  major  agricultural  regions  of  the  United  States, 
taking  into  consideration  climate,  soil  types,  pastures,  and  topography; 
(2)  methods  are  developed  for  accurate  diagnoses;  (3)  the  infective 
states  are  investigated  with  a  view  to  developing  methods  for  their 
destiniction;  (4)  the  mode  of  transmission  is  determined  by  experiments 
in  the  laboratory  and  observations  in  the  field;  (5)  the  injuries  pro¬ 
duced  and  symptoms  exhibited  by  experimentally-inf ected  animals  are 
noted  in  order  to  develop  sound  methods  for  field  diagnosis;  (6)  the 
immunological  responses,  if  any,  are  investigated  as  aids  in  control; 

(7)  weak  links  at  which  the  vicious  cycles  of  parasites  may  be  broken 
are  explored;  (8)  intermediate  hosts  are  investigated  and  methods  are 
devised  for  their  eradication  and  control;  (9)  field  tests  to  develop 
promising  control  measures  are  conducted  on  a  small  scale  under 
conditions  that  enable  the  investigators  to  determine  the  factors 
that  might  be  involved;  and,  finally  (lO)  the  most  promising  control 
measures  are  tested  in  the  field  in  cooperation  with  farmers  and 
stockmen,  and  control  measures  are  adapted  to  meet  varying  conditions 
existing  in  different  parts  of  the  country. 

To  meet  the  ever-pressing  need  for  affording  infected  animals  prompt 
relief  from  the  drain  of  parasitic  infestations  and  saving  the  lives 
of  young  animals  that  have  but  little  resistance  to  cope  with  mass 
attacks  by  parasites,  experiments  are  conducted  with  drugs  and 
chemicals  to  determine  effective  and  inexpensive  methods  of  destroy¬ 
ing  external  parasites  on,  and  removing  interhal  parasites  from, 
livestock  and  poultry.  Investigations  are  conducted  also  to  develop 
practical  methods  of  destroying  the  infective  stages  of  parasites 
in  the  manure,  which  is  the  most  fertile  source  of  parasitic  infesta¬ 
tion  on  the  farm  and  range.  ' 

Progress  and  Current  Program; 

Investigations  of  brucellosi s  (contagious  abortion)  of  livestock; 

Considerable  interest  ha.s  developed  during  the  past  few  years  in  the 
administration  of  Brucella  abortus,  strain  19  vaccine,  by  intracut aneous 
methods.  Unfortunately,  however,  .no  data  from  controlled  experimental 
studies  are  available  from  which  its  real  value  or  limitations  can  be 
judged.  The  relatively  few  observations  ma.de  in  connection  with  field 
trials  have  indicated  that  small  quantities  of  vaccine  injected  between 
layers  of  the  skin  usually  stimulated  the  production  of  blood 
agglutinins  and  opsonins  to  a  degree  comparable  vrith  those  associated 
with  subcutaneous  injections  of  the  usual  5  cubic  centimeter  amounts. 
Neither  of  these  blood  elements,  however,  are  acceptable  at  present 
for  estimating  the  degree  of  resistance  induced.  In  order  to  assess 
mofe  accurately  the  real: value  of  intracut aneous  vaccination, 
carefully  controlled  experiments  are  now  being  conducted  on  a  group 
of  31  heifers  selected  for  this  purpose.  At  the  present  tine  observa¬ 
tions  in  these  animals  have  covered  a  period  of  six  months  following 
vaccination.  The  results  of  frequent  blood  examinations  have  shown 
the  opsonin  and  agglutinin  levels  to  be  of  the'  same  relative  order. 
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regardless  of  the  vaccination  procedures  employed.  The  entire  group, 
including  adequate  controls,  vdll  “be  exposed  later  to  virulent  in¬ 
fection  and  the  final  results  should  permit  a  critical  comparison  of 
the  two  methods  "based  on  the  actual  resistance  established.  "Until 
such  time  as  information  of  this  nature  is  available,  unqualified 
acceptance  of  intracut aneous  vaccination  as  a  su"bstitute  for  the 
proved  su"bcutaneous  method  of  administering  strain  19  does  not  appear 
to  "be  justified. 

Further  basic  studies  dealing  vrith  swine  "brucellosis  have  show'n  that 
persistent  discharge  of  the  causative  organism  "bj’’  infected  adult 
svdne  is  far  more  common  than  heretofore  known.  Although  various 
channels  of  dissemination,  including  uterine  discharges,  udder 
secretions,  semen,  and  urine  have  "been  recognized  in  the  past,  spread 
of  infection  from  these  sources  has  generally  been  considered  to  be 
of  relatively  short  duration.  This  opinion  has  "been  disproved, 
however,  by  recent  investigations  in  which  the  vaginal  discharges 
and  urine  have  "been  found  to  "be  infective  for  periods  of  6  months  and 
longer  after  primary  infection  has  occurred. 

Out  of  a  group  of  3^  artificially  exposed  sows  held  under  close 
observation.  Brucella  suis  has  been  recovered  from  catheterized  urine 
samples  of  10,  or  26.3  percent,  at  intervals  ranging  from  to  S 
months  following  exposure.  Over  a  similar  period  9»  'Or  23.6  percent, 
of  the  animals  in  this  same  group  were  found  to  have  a  persisting 
vaginal  infection.  In  this  connection,  it  was  also  observed  that 
continued  urinary  bladder  infection  can  be  present  in  sows  without 
concurrent  vaginal  involvement.  In  line  v;ith  the  notable  absence 
of  kidney  and  genital  tract  infection  in  a  significant  number  of  these 
cases  when -they  are  examined  on  autopsy,  it  would  appear  that 
chronic  bladder  infection  ma.y  become  established  by  extension  from 
the  vagina  and  persist  after  its  disappearance  from  the  genital,  tract. 

The  importance  of  these  findings  lies  in  the  bearing  they  have  on  the 
development  of  suitable  control  recommendations.  Therefore,  in  view 
of  the  potential' danger  of  re-exposure  associated  with  known  Brucella 
infected  sows  for  long  periods  after  the  disease  originally  develops, 
it  does  not  seem -advisable  to  retain  such. animals  in  herds  vrhere 
eventual  eradication  of  the  disease  is  desired.  Under  average  field 
conditions,  continued  discharge  elimination  of  infection  from  the 
uro-genital  tracts  of  diseased  sows  in  this  manner  may  provide 
sufficient  exposure  through  contamination  of  feed  and  water  to  ex¬ 
plain  the  failure  to  limit  spread  of  the  disease  where  prompt  elimina¬ 
tion  of  known  infected  animals  is  not  practiced. 

The  importance  of  the  infected  boar  in  perpetuating  and  spreading . 
brucellosis  to  susceptible  swine  continues  to  be' one  of  the  .more 
significant  differences  found  in  the  characteristics  of",  this  disease 
in  swine  as  compared  with  cattle.  Increasing  evidence  supplied  by 
e^qperimental  studies  underlines  the  need  fop  exercisl'hg  every  pre¬ 
caution  possible  in  the  selection  of  boars  for  breeding  purposes. 

On  the  basis  of  experimental  and  field  results  now  available,  it  is 
apparent  that  intravaginal  exposures  ane  probablj;'  responsible  for 
most  of  the  early  Brucella,  abortions  tha.t  occur  in  swine. 
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Investigations  of  infectious  diseases  of  , livestock  and  poultry  caused 

"by  bacteria  a.nd  fungi,  other  than  brucellosis;  The  campaign  for  the 
control  of  "bovine  tu'berculosis  is  "based  on  the  detection  of  diseased 
animls  through  the  use  of  the  tu"berculin  test  (the  intradermic  in¬ 
jection  of  a  specific  agent,  tu"berculin,  made  from  the  tu"bercle 
"baccillus).  The  tu"bercle  "bacillus  "belongs  to  a  group  of  organisms 
knovm  as  acid  fa,sts  (acid  resisting),  some  of  which  are  capa"ble  of 
sensitizing  an  animal  so  that  it  will  react  to  the  tuberculin  test 
but  not  be  affected  with  tuberculosis.  Such  type  of  reactors,  which 
shovm  no  visible  evidence  of  tuberculosis  on  post  mortem,  are  known 
as  no-visible-lesion  reactors,  or  IIYL  cases. 

In  studies  of  the  effect  of  age  on  the  potency  of  tuberculin,  com¬ 
parative  tests  were  made  in  cooperation  vrith  the  Hegional  Animal 
Disease  Research  Lahoratory  at  Auburn,  Alabama  of  51  intradermic 
tuberculins  prepared  during  the  last  12  jqslvb  and  stored,  since 
preparation,  at  room  temperature.  The  tests  were  made  on  cattle  by 
the  multiple  test  method  developed  at  the  Auburn  laboratory.  The 
results  indicated  that  there  was  a  gradual  loss  of  potency  daring  the 
years,  but  the  loss  was  sli^t  since  every  tuberculin  tested  still 
produced,  even  when  diluted  ten  times,  a  reaction  in  every  sensitized 
animal  tested,  and  many  gave  recognizable  reactions  when  diluted  100 
times.  In  similar  tests  of  5  other  tuberculins,  which  had  been  held 
at  37.5°  C.  for  varying  lengths  of  time  and  then  stored  at  room 
temperatures,  no  loss  of  potency  could  be  detected. 

About  400  different  products  have  been  prepared  and  tested  in  connec¬ 
tion  with  recent  attempts  to  increase  the  potency  and  specificities 
of  3-llergens,  chiefly  johnin  and  manmalian  tuberculin.  It  was  found 
possible  by  appropriate  methods  to  increase  the  potency  of  johnin 
as  well  as  of  tuberculin. 

The  investigation  of  penicillin  as  a  treatment  for  mastitis  has  been 
continued.  In  attempting  to  evaluate  the  usefulness  of  a  new  drug 
in  the  treatment  of  mastitis,  one  of  the  first  steps  is  to  determine 
by  laboratory  test  if  the  drug  will  inhibit  the  growth  of  or  destroy 
the  responsible  bacteria.  During  the  past  year  I5O  cultures  of 
bacteria,  isolated  from  the  milk  of  cows  having  varying  degrees  of 
mastitis,  have  been  tested  for  their  sensitivity  to  the  action  of 
penicillin.  The  results  of  these  tests  indicate  that  the  types  of 
organisms  most  commonly  associated  v/ith  mastitis  are,  in  general 
sensitive  to  penicillin.  However,  in  the  clinical  trials  of 
penicillin  in  bovine  mastitis,  this  drug  did  not  cure  all  quarters 
of  the  udders  proved  by  laboratory  tests  to  be  affected  vdth 
penicill in-sens itive  organi sms . 

The  control  of  swine  erysipelas  by  use  of  simultaneous  vaccination 

with  live  culture  vaccine  and  hyperimmune  serum  was.  c ont inued  on  an 
eDroerinental  basis  in  14  cooperating  States.  During  the  year  22,636 
herds  containing  1,438,113  hogs  were  vaccinated,  and  the. results 
obtained  were  very  satisfactory, . 
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An  investigation  was  nade  of  on  outbreak  of  Srysipelothrix 
rhusiopathia.e  infection  in  chickens.  The  disease  in  chickens,  which 
is  reported  to  have  made  a  sporadic  appearance  in  European  flocks 
since  1910,  has  been  observed  only  once  in  the  United  States  prior 
to  this  investigation. 

Losses  from  fowl  typhoid  in  the  broiler-raising  areas  continued  to 
be  serious  in  both  layers  and  broilers.  In  some  cases  chicks  were 
affected  at  3  to  4  weeks  of  age.  Evidence  was  accumulated  to  shov/ 
transmission  of  fowl  typhoid  through  the  egg  and  by  pen  contact. 

Investigations  of  diseases  cf  livestock  and  poultry  caused  by  viruses; 

As  in  the  past,  special  emphasis  was  placed  on  the  importance  of 
investigating  outbreaks  of  vesicular  diseases  in  livestock  so  tha.t 
an  accurate  diagnosis  may  be  made  promptly,  and  every  step  taken  to 
preclude  failure  to  recognize  the  presence  of  the  most  dreaded  of 
these  plagues — foot-and-mouth  disease.  During  the  year  outbreaks  of 
a  contagious  vesicular  disease  of  livestock  in  Colorado  and 
California  were  investigated  and  in  each  instance  the  virus  of 
vesicular  stomatitis  was  found  to  be  the  causative  agent.  All  strains 
isolated  were  found  to  be  of  the  Uew  Jersey  type.  In  experimental 
studies  of  vesiculer  stomatitis  infection,  it  was  found  that  althou^ 
a  substantial  immunity  could  be  produced  in  animals  by  inoculation  of 
living  virus,  in  some  cases  the  iamunity  was  of  short  duration.  This 
necessitates  testing  the  immunity  of  animals  before  using  them  to 
determine  the  type  of  an  unknown  virus.  The  results  of  tests 
indicate  that  the  heating  of  antisera  at  5^°  to  59°  for  30''i^‘inutes^i  as  now 
required  of  licensed  biological  firms  by  the  Department,  will  render 
these  products  free  from  vesicular  stomatitis  virus.  It  has  also 
been  shov/n  that  the  virus  will  not  survive  the  incubation  in  the 
presence,  of  crystal  violet  which  is  now  prescribed  for  preparing 
crystal  violet  hog  cholera  vaccine.  Carbolic  acid  has  been  found 
to  have  only  a  slow  killing  action  on  x'^esicular  stomatitis  virus 
present  in  hog  cholera  blood  held  in  the  refrigerator.  A  sound 
motion  picture  film  illustrating  the  clinical  symptoms  of  the  three 
vesicular  diseases;  foot-and-mouth  disease,  vesicular  stomatitis, 
and  vesicular  exanthema  in  cattle,  hogs,  horses,  and  guinea  pigs, 
and  laboratory  methods  of  distinguishing  these  diseases  was  pre¬ 
pared.  The  film  has  been  shown  to  large  numbers  of  veterinarians 
and  livestock  sanitary  officials  throughout  the  country. 

The  calendar  year  1944  marked  the  tenth  consecutive  year  in  v;hich 
statistical  data  on  outbreaks  of  inf ectious  equine  encephalomyelitis 
have  been  gathered.  Reports  of  19i590  cases  occurring  in  33  states 
with  4,779  deaths  were  received.  More  than  82  percent  of  the  cases 
occurred  during  the  months  of  August,  September,  and  October,  and 
nearly  90  percent  of  all  cases  were  reported  from  the  West  North 
Central  and  West  South  Centra.l  States.  The  rate  of  incidence  of 
the  disease  in  a  large  group  of  vaccinated  animals  in  counties  where 
the  disease  appeared  was  only  0.2  per  thousand  as  against  2.9  per 
thousand  in  unvaccinated  animals.  The  importance  of  determining 
the  immunologic  type  of  virus  -so  that  the  proper  vaccine  may  be 
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administered  was  again  demonstrated  when  eastern  type  virus  was  identi¬ 
fied  in  Missouri  whose  geographic  position  strongly  suggested  that 
western  virus  was  operating.  Eastern  type  virus,  as  was  to  be  ex¬ 
pected,  was  recovered  from  Louisiana.  Luring  the  fall  of  1944  a 
serious  outbreak  of  the  disease  occurred  in  Cuba,  and  at  the  request 
of  Cuban  veterinary  authorities  several  samples  of  Cuban  virus  were 
studied  and  all  strains  found  to  be  alike  and  of  the  eastern  type. 
Recommendation  for  control  by  vaccination  with  eastern  type  vaccine 
was  made.  A  4-page  report  with  tables  and  ma.ps  on  the  1944  outbreak 
of  the  disease  in  the  United  States  was  prepared  and  distributed  to 
cooperating  veterinarians,  livestock  sanitary  officials,  and  other 
interested  individuals. 

Further  evidence  of  the  persistence,  and  insidious  nature  of  equine 
infectious  anemia  (swpmp  fever)  was  shown  by  the  fact  that  blood  of 
a  symptomless  carrier  case  in  a  horse  originally  infected  in  April 
1935  was  still  infective  when  injected  into  two  normal  horses  in 
January  1945,  a  period  of  approximately  9  S^’ears  and  9  months.  It 
was  demonstrated  by  horse  inoculation  tests  (l)  that  the  virus  in 
whole  blood  which  had  been  dehydrated  under  high  vacuum,  while  in 
the  frozen  state  (lyophilization) ,  was  still  fully  virulent  after 
storage  in  vacuum  sealed  glass  ampoules  at  room  temperature  and  in 
the  light  for  a  period  of  32  months;  (2)  that  virus  in  filtered 
serum  collected  from  an  acute  case  and  held  for  42  months  in  the 
refrigerator  at  a  temperature  of  5°  "to  10°  C.  was  no  longer  virulent; 
(3)  that  a  suspension  of  red  blood  cells  from  citrated  blood 
collected  from  an  acute  case  was  still  virulent  and  capable  of 
setting  of  the  disease  in  normal  horses  when  injected  subcutaneously 
after  washing  in  physiological  saline  solution  6  times,  laking  by 
the  addition  of  distilled  water,  a,nd  finally  being  subjected  to 
repeated  rapid  shell  freezing  and  thawing  for  6  consecutive  times. 
Additional  evidence  was  obtained  to  indicate  that  the  injection  of 
antigens  prepared  from  acetone-pr ecipita,ted  serum  globulins  from 
virulent  blood  did  not  constitute  a  reliable  means  of  diagnosis. 

Studies  on  the  use  of  the  complement-fixation  test  as  a  means  of 
diagnosis  were  continued.  Antigens  prepared  by  -different  methods 
from  the  red  cells,  bone  marrow,  heart,  liver,  kidney,  and  spleen 
of  infected  horses  vrere  tested  against  sera  from  known  infected 
animals  but  only  a  small  percentage  of  them,  gave  positive  reactions. 

Six  million  Oxford  units  of  penicillin  were  administered  intra¬ 
muscularly  within  40  hours  to  an  actively  acute  case,  during  the 
third  febrile  attack  with  no  beneficial  results. 

Studies  were  conducted  in  farm  herds  regarding  the  relative  duration 
of  immunity  conferred  by  crystal  violet-glycerol  and  crystal  violet- 
phosphate  hog-cholera  vaccines.  The  results  thus  far  obtained 
clearly  indicate  that  the  duration  of  immunity  conferred  by  glycerol 
vaccines  is  at  least  as  lasting  as  that  obtained  when  phosphate 
vaccines  are  used.  A  patent  ,  Uo.  2  3^9  267,  was  obtained  on  the 
crystal  violet-glycerol  vaccine,  and  all  vaccines  are  now  being 
produced  by  the  crystal  violet-glycerol  method.  The  preparation 
of  hog-cholera  vaccine  is  based  upon  the  observation  that  incubation 
9-f  37*5°  C.  for  2  weeks  of  virus  containing  cr;/stal  violet  alone 
or  in  mixture  causes  the  virus  to  lose  its  virulence  but  permits  it 
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to  retain  its  antigenicity.  The  effects  of  storage  at  refrigerator 
temperature  wes  studied  in  a  series  of  experiments  in  which  portions 
of  the  same  virus  was  treated  with  different  chemicals,  and  then  held 
at  refrigerator  teraperatvir es,  samples  being  removed  from  time  to  time 
and  tested  first  for  virulence  and  later  for  protective  properties. 
Virulence,  as  determined  oy  the  injection  of  1  cc,  dose  into 
susceptible  pigs,  was  found  to  have  disappeared  from  all  samples 
after  6-1/2  months  refrigeration.  After  8  months  refrigeration  10  cc. 
doses  were  used,  llo  virulence  was  found  in  any  of  the  refrigerated 
viruses,  and  all  pigs  injected  vrith  the  10  cc.  portions  remained 
well  after  later  injection  with  virus.  They  had  been  imm-unized. 

Investigations  of  non-inf ectious  diseases  of  livestock  and  poultry; 

A  phosnhorus  supplement  ha.s  been  used  during  the  past  season  in 
areas  vrhere  larkspur  poisoning  in  cattle  ha.s  been  especially  preva¬ 
lent.  The  results,  though  far  from  conclusive,  have  indicated  that 
crnsiderable  benefit  was  derived  from  the  treatment.  Reports  re¬ 
ceived  reveal  a  better  state  of  nutrition  in  the  cattle  when  brought 
from  the  range  in  the  fall.  The  toxicity  for  cattle  of  Benoclor 
3  Special  which  has  been  used  in  irrigation  and  drainage  canals  for 
killing  aquatic  plants  was  investigated,  since  cattle  water  in  tie 
canals.  The  recommended  strength  of  the  mixture  for  use  in  canals 
is  ^proximately  66.84  parts  per  million.  The  toxic  dose  was  found 
to  be  nearly  80  times  that  strength  and  the  fatal  dose  about  3  times 
still  greater  or  l6,666  parts  per  million.  The  results  of  these 
tests  indicate  that  there  is  no  risk  involved,  so  far  as  livestock  is 
concerned,  when  the  recommended  strength  of  this  material  is  used  in 
canals. 

Two  types  of  hormones,  estrogenic,  consisting  of  di ethylstilbestrol 
and  estradiol  dipropionate,  and  gonadotropic,  consisting  of  pregnant 
mare  serum  and  sheep  anterior  pituitarj?"  extract,  have  been  used  to 
treat  sterility  in  cattle.  The  sterilit3?’  cases  have  consisted  of 
cows  that  fail  to  come  in  estrus  after  calving,  cows  that- exhibit 
estrus  at  irregular  intervals  but  fail  to  conceive  vrhen  bred,  cows 
that  exhibit  estrus  at  regular  intervals  but  fail  to  conceive  when 
bred,  and.  cows  that  exhibit  more  or  less  constant  estrus  or 
njmnphomaniac  s . 

Investigations  of  protozoan  parasites  of  livestock  and  poultry,  in¬ 

cluding  coccidiosis;  In  studies  on  chemica.1  treatment  for  the  con¬ 
trol  of  anaplasmosis  of  cattle,  it  was  determined  that  the  most 
sa.tisfactoiy  criteria  for  determining  the  effects  of  drags  on  the  - 
progress  of  this  disease  are  (l)  decrease  in  the  numbers  of 
anaplasms  in  the  blood  in  the  early  stages  of  infection;  (2)  the 
response  of  the  blood-forming  organs  in  regenerating  the  blood  lost; 
and  (3)  the  general  condition  of  the  host.  Twenty-one  experi.mental 
infections  v/ere  treated  during  the  es.vlj  stages  of  the  parasitic 
attack  with  a  total  of  10  combinations.  Of  the  treatments  used,  tv;o- 
potassiura  arsenite  and  sodium  arsenite-sirgly  or  in  combination  with 
other  drugs  showed  the  grea.test  promise,  Mapharsen  also  appeared  to 
be  of  some  promise  but  the  other  drugs  were  of  little  or  no  value. 

Blood  transfusion  was  found  to  be  useful  in  the  treatment  of  the  severe 
anemia  produced  by  the  disease. 
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Progress  was  made  in  adapting  to  the  diagnosis  of  anaplasmosis  a 
highly  specialized  technique  developed  during  the  war  for  the  detec¬ 
tion  of  human  malaria.  A  continuation  of  field  studies  in  Kansas 
showed  that  anaplasmosis  occurred  every  month  during  the  year  19^4, 

66  percent  of  the  cases  appearing  in  August,  September,  and  October. 

In  further  investigations  of  insect  vectors  of  anaplasmosis  it  was 
found  that  the  horn  fly  failed  to  transmit  the  disease  from  a  sick 
to  a  susceptible  animal. 

Investigations  on  the  control  in  cattle  of  genital  trichomoniasis — 
a  venereal  disease  caused  by  microscopic  animal  parasites  that 
localize  in  the  reproductive  system — were  conducted  in  cooperation 
with  ovrners  of  beef  and  dairy  herds.  The  program  with  beef  cattle 
involved  (l)  withdrawal  of  all  infected  bulls  from  service;  (2) 
termination  of  natural  breeding  and  substitution  therefor  of 
artificial  insemination,  using  semen  from  an  uninfected  bull;  (3) 
resting  all  non -pregnant  females  for  at  least  two  months  subsequent 
to  their  last  coitus  with  an  infected  bull  and  (4)  medicinal  treat¬ 
ment  of  non-pregnant  females  whose  condition  was  amenable  to  treat¬ 
ment.  When  the  herd  was  returned  to  natural  breeding  27  females 
had  been  served  and  all  became  pregnant.  Only  34  services  were  re¬ 
quired  to  achieve  these  pregnancies;  the  average  sterile  period  per 
pregnancy  was  only  about  9  days.  Moreover,  no  new  bulls  have  become 
infected,  and  covrs  that  were  previously  infected  have,  with  few 
exceptions,  calved  normally. 

In  a  grade  dairy  herd  where  genital  trichomoniasis  was  present,  a 
program  similar  to  that  outlined  for  the  beef  herd  was  used,  ex¬ 
cept  that  artificial  insemination  was  not  practical  and  was  not. used. 

An  uninfected  grade  bull  was  used  as  the  herd  sire,  in  lieu  of 
artificial  insemination.  After  completion  of  one  successful 
pregnancy  following  service  by  the  clean,  grade  bull,  the  cottts 
were  served  by  a  purebred  bull,  3y  the  spring  of  1945,  49  cows 
had  been  served  and  4l  diagnosed  as  pregnant.  A  total  of  only  69 
services  were  required  to  impregnate  the  4l  cows,  the  average 
sterile  period  per  pregnancy  being  only  about  3  weeks. 

Progress  toward  the  development  of  a  medicinal  treatment  for  the  cure 
of  the  disease  in  bulls  thu’ough  the  destruction  of  the  microscopic 
parasites  is  indicated  by  the  results  obtained  with  sodium  and 
potassium  iodides.  Tv;o  infected  bulls  were  treated'  successfully 
with  276  and  200  grams,  respectively,  of  potassium  iodide,  given  by 
mouth.  Three  other  infected  bulls  vrere  treated  successfully  with 
intravenous  injections  of  I50,  225.  s-^.d  375  grams  of  Sodium  iodide. 

In  five  other  infected  bulls  the  treatment  was  unsuccessful. 

Studies  were  made  on  lambs  that  were  infected  experimentally  with  the 
organisms  that  produce  coccidiosis.  It  was  determined  that  the 
microscopic  parasites,  known  as  coccidia,  localize  in  cysts  immediately 
under  the  intestinal  lining,  where  they  multiply.  The  crop  of 
organisms  that  results  from  the  process  of  multiplication  gets  into 
the  intestine  through  the  rupture  of  the  cysts,  and  moves  down  to  the 
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lower  portion  of  the  gut.  Here  the  org^.r-isras  enter  the  cells  lining 
the  Iprge  intestine.  Observations  on  heavily  infected  lanbs  showed 
that  when  the  cysts  rupture  to  liberate  the  coccidial  organisms  into 
the  intestine,  the  small  capillary  blood  vessels  near  the  cysts  also 
rupture,  thereby  producing  intestinal  hemorrhage. 

Investigations  were  continued  to  determine  the  value  of  sulfa  drugs 
for  the  prevention  and  control  of  cecal  coccidiosis  in  chickens. 

Two  sulfa  drugs,  namely,  sulfamerazine  and  sulfamethazine,  were 
tested  daii  ng  the  year.  These  drugs  were  administered  with  the  mash, 
in  the  proportion  of  one  pound  of  drug  to  99  pounds  of  mash.  It  v;as 
determined  tha.t  the  medicated  feed  benefited  only  those  birds  that 
had  access  to  it  not  later  than  3  days  after  inoculation  v/ith 
coccidia.  The  birds  tha.t  were  given  medicated  mash  not  later  tha,n  2 
d^ys  after  inoculation  were  protected  to  a  marked  extent.  The 
benefit  derived  from  the  treatment  was  shown  by  reduced  mortality 
and  reduced  numbers  of  blood-stained  droppings,  as  compared  to  those 
in  inoculated  control  birds  that  were  given  only  regular  mash. 

Investigations  of  worm  parasites  of  livestock  and  poult ly ,  such  as 

tapeworms,  flukes,  and  roundworms;  Strongyles,  or  blood  worms,  common 
parasites  of  horses  and  mules,  are  an  ever-present  threat  to  the  health 
and  working  efficiency  of  their  hosts.  Early  enthusiasm  over  the 
highly  efficient  action  of  phenothiazine  against  these  parasites  was 
soon  tempered  by  the  knovdedge  that  the  drug  as  customarily  administered 
was  sometimes  poorly  tolerated.  Important  strides  have  since  been 
made  toward  safer  methods  of  administering  the  drug  to  horses  without 
sacrificing  materially  the  efficacy  of  the  treatment.  The  first  was 
a  reduction  in  the  standard  dosage  from  50  to  30  grams  for  adult, 
average-sized,  anima.ls.  Hext  was  the  development  of  the  method  of 
giving  the  drug  in  divided  doses  in  feed,  the  usual  dose  being  5  grams 
of  phenothiazine  daily  for  6  days .  Einally,  tests  of  the  free- 
choice  administration  of  phenothiazine  and  salt,  a  method  of  parasite 
control  which  has  been  unusually  successful  with  sheep  and  goats, 
have  shown  some  promise  of  an  adaptability  of  this  scheme  of  treat¬ 
ment  to  horses. 

During  the  year  investigations  were  continued  on  the  removal  of 
parasites  from  horses  and  on  the  prevention  of  reinfestation  with 
these  pests  through  self-medication  with  a  phenothiazine-salt 
mixture  in  the  ratio  of  one  part  of  the  drug  to  about  40  parts  of 
salt.  Although  the  amount  of  phenothiazine  consumed  on  the  average 
was  not  as  great  as  that  needed  for  the  most  effective,  control  of 
parasites,  the  control  achieved  by  the  regime  outlined  was  satis¬ 
factory  from  a  practical  standpoint.  One  horse,  kept  alternately 
on  medicated  salt  and  plain  salt  for  varying  periods,  illustrates 
vrell  the  effects  of  this  scheme  of  self-medication.  When  the  animal 
had  access  to  plain  salt,  cultxires  of  its  feces  showed  numerous 
strongyle  larvae,  indicating  that  adult  worms  were  present  in  the 
intestine  and  that  the  pasture  was  being  contaminated  with  potential 
parasites,  '/(hen  given  access  to  medicated  salt,  the  numbers  of  the 
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larvae  in  the  feces  began  to  decrease  and  gradually  reached  a  very 
low  level.  This  ,  indicated  that  the  adult  worms  were  being  gradually 
expelled  and  as  a  consequence  the  pasture  was  not  being  contajninated 
with  potential  parasites  to  any  appreciable  extent,  especially 
towards  the  last. 

During  the  past  year  an  experiment  was  carried  out  to  determine  the 
influence  of  diet  on  the  course  of  hookworm  disease  in  lambs.  Many 
field  studies  of  this  disease  suggest  that  naturally-acquired  infec¬ 
tions  are  sometimes  far  more  damaging  than  those  usually  produced 
experimentally.  Moreover,  the  lambs  used  in  experimental  work  are 
usually  well  fed,  whereas  the  herbage  available  to  grazing  flocks 
is  sometimes  relatively  innutritions,  especially  during  certain 
seasons  of  the  year  and  during  periods  of  drought.  Accordingly,  a 
study  vras  made  to  test  the  possibility  tha.t  the  diet  of  lambs  may 
influence  the  severity  of  hookworm  disease. 

Lambs  fed  on  adequate  diet,  consisting  of  grain  and  alfalfa  hay,  and 
lambs  on  a  poor  diet,  consisting  of  timothy  hay,  vrere  exposed  experi¬ 
mentally  to  equal  numbers  of  hookworm,  larvae  under  exactly  the  same 
conditions.  The  lambs  on  the  adequate,  diet  became  definitely  anemic 
but  survived  the  injury  caused  by. .their  hookTi'^orm  infections.  The 
infected  lambs  on  the  poor  diet  lost  weight  progressively,  became 
extremely  anemic  and  vreak,  and  died  in  from  2  to  3  months  after 
infection.  Two  uninfected  la,mbs  on  the  poor  diet  (timothy  hay) 
neither  lost  weight  nor  became  anemic.  It  appears,  therefore,  that 
diet  is  of  paramount  importance  in  determining  the  condition  and 
survival  of  lambs  that  are  heavily  infected  with  hookworms. 

Previous  investigations  designed  to  develop  control  measures  for 
s^'ln  e  parasites  through  im.proved  feeding  practices  showed  that 
feeding  skim  milk  afforded  effective  protection  against  the 
acquisition  of  large  roundworms  or  ascarids,  nodular  worms,  and 
whipworms.  Pigs  so  fed  made  satisfactory  weight  gains  and  remained 
in  good  condition  throughout  the  test.  During  the  past  year  this 
investigation  was  continued,  substituting  whey  for  skim.  milk.  The 
pigs  were  kept  under  conditions  of  constant  exposure  to  infection. 
One  group  of  pigs  was  fed  whey  once  a  day,  at  the  time  of  the  usual 
afternoon  feeding;  another  group  was  fed  whey  exclusively  for  3 
consecutive  days  at,  intervals  of  2  weeks;  and  the  third  group  was 
fed  only  a  balanced  grain  ration.  Bi-weekly  examinations  revealed 
that  the  pigs  receiving  whey  remained  free  of  the  parasites  named, 
whereas  those  fed  exclusively  on  grain  became  heavily  parasitized 
with  large  roundworms,  nodular  worms,  and  whipworms.  Prom  the 
evidence  so  far  adduced  it  is  clear  that  the  feeding  of  skim  milk 
or  of  whey  in  the  manner  outlined  vrill  protect  pigs  from  acquiring 
the  intestinal  parasites  that  are  most  injurious  to  them. 

An  investigation  on  the  control  of  svrine  parasites  in  the  Coastal 
Plain  area  of  the  South  has  been  in  progress  since  1941,  the  v'ork 
being  done  in  cooperation  v/ith  the  Georgia  Coastal  Plain  Experiment 
Station,  Tifton,  Ga.  An  analysis  of  the  data  collected  up  to  June 
30,  1945 ♦  showed  that  a  combination  of  good  feeding  and  sanitary 
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practices  holds  in  check  some  of  the  most  injurious  of  the  internal 
parasites  of  swine.  Large  intestinal  roundworms  or  ascarids, 
intestinal  threadv;orms  ( Strongyloides) ,  whipworms,  and  lungworms 
were  effectively  controlled  in  suckling  pigs  hy  farrowing  on  fields 
vacated  since  the  previous  season,  and  hy  providing  a  good  grazing 
crop  as  well  as  a  "balanced  supplem.ent al  ration.  These  parasites  were 
controlled  after  weaning  by  moving  the  pigs  in  succession  to  areas 
planted  to  field  crops.  The  frequency  of  rotation  from  pasture  to 
pasture  varied  with  the  time  that  it  took  the  nigs  to  consume  the 
crop  on  a  given  area.  After  vreaniiK  the  fall  pigs  were  removed  to  a 
temporary  pasture  of  green  oats  and  vrere  given  supplemental  feed  con¬ 
sisting  of  shelled  corn,  protein  supplement,  and  minerals.  Other 
steps  of  importance  in  the  control  of  internal  parasites  of  swine 
were  (l)  adequate  pastures  to  eliminate  overcrowding  of  the  pigs 
and  (2)  growing  an  ensilage  crop  on  the  winter  grazing  area.  The 
spring  and  fall  nigs  raised  as  outlined  v^ere  ready  for  market  when 
they  vrere  6  to  8  months  old. 

Investigations  on  liver  flukes  of  cattle  in  the  Gulf  Coast  region 
showed  that  treatment  with  the  hexachlorethane-bentonite  suspension 
—  developed  through  research  conducted  in  this  Bureau  during  the 
past  three  years — affords  a  practical  means  of  controlling  these 
injurious  parasites.  In  selected  areas  vdiere  herds  have  been 
treated  experimentally  twice  a  year  since  19^3 >  cooperation  v;ith 
the  owners,  there  has  been,  on  the  v/hole,  a.  gradua.l  decrease  both 
in  the  incidence  and  degree  of  infestation.  Moreover,  exajnination 
of  the  snail  intermediate  hosts  in  one  area  where  systematic  treat¬ 
ment  of  cattle  ha.s  been  practiced,  showed  a  marked  decline  in  in¬ 
festation  with  the  larval  stages  of  the  fluke. 

An  investigation  vras  ma.de  of  a  number  of  yearling  and  adult  range 
cattle  and  dairy  cows  that  had  been  treated  with  the  hexachlorethane- 
bentonite  suspension.  The  results  shovred  that  treatment  was  mo.st 
efficacious  in  the  yearlings.  In  the  older  animals  with  severely 
damaged  livers  the  treatment  was  much  less  effective.  To  prevent 
the  extensive  liver  damage  that  inevitably  results  from  infestations 
of  long  standing,  calves  should  be  treated  periodically  to  remove 
the  flukes  before  they  injure  the  liver  seriously. 

Tests  were  made  to  determine  the  efficacy  of  the  hexachlorethane- 
bentonite  suspension  for  the  removal  of  liver  flukes  from  sheep. 

Out  of .  llO  known  infected  sheep  treated  vdth  30  cc.  of  the 
suspension,  only  6  contained  liver  fluke  eggs  in  their  droppings 
several  days  after  treatment.  The  number  of  eggs  found  in  these 
6  sheep  were  materially  reduced,  however,  indicating  that  many  of 
the . parasites  had  been  expelled  by  the  medication.  Autopsies 
performed  on  4  infested  sheep  that  had  received  the  medication 
shovred  that  3  the  animals  were  entirely  free  of  liver  flukes  and 
that  one  had  only  3  flukes,  probably  acquired  sometime  after  treat¬ 
ment  . 

A  survey  was  made  of  sheep  parasites  on  the  Northern  Plains  to 
ascertain  the  conditions  that  lead  to  the  acquisition  of  stomach 
vform.s,  and  intestinal  roundworms  known  as  trichostrongj^les.  It  was 
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determined  that  the  ewes  carry  fairly  heavy  loads  of  these  vrorms  at 
the  time  they  drop  the  lamhs.  From  the  evidence  collected  during 
the  spring  of  19^5  it  appears  that  lambs  placed  on  summer  range 
that  had  been  unoccupied  by  sheep  diring  the  winter  and  early  sprirg 
made  much  better  early  weight  gains  and  were  in  better  physical 
condition  than  compara-ble  lambs  on  range  that  had  been  grazed 
throughout  the  year.-  Moreover,  rotation  of  sheep  on  the  range 
appeared  to  prevent  the  acquisition  of  excessive  numbers  of  parasites. 
Hovrever,  the  development  of  a  scheme  of  range  management  to  prevent 
the  acquisition  of  parasites  can  only  be  developed  through  sustained, 
all-year  round  investigations  on  the  range. 

Tests  were  made  vrith  chickens  and  turkeys  to  determine  whether  the 
feeding  of  mash  medicated  with  phenothiazine  would  keep  the  birds 
free  of  cecal  worms.  Autopsies  of  the  treated  birds  showed  them  to 
be  free-  of  mature  cecal  xvorms  but  not  of  immature  ones.  Untreated 
control  birds  had  mature  as  well  as  immature  cecal  worms.  It  is 
reasonable  to  conclude,  therefore,  that,  chickens  receiving  the 
medicated  mash  acquired  cecal  worms,  which  were  expelled,  however, 
when  or  shortly  after  the  worms  became  mature.  Approximately  50 
percent  of  the  treated  birds  and  75  percent  of  the  untreated  ones 
developed  blackhead.  Since  this  disease  is  transmitted  through  the 
eggs  of  the  cecal  worm  as  well  as  in  other  ways,  it  is  possible  that 
at  least  one  avenue  of  transmission  could  be  barred  by  feeding 
medicated  mash,  which  is  designed  to  eliminate  the  adult  worms  before 
they  produce  ma.ny  egg's. 

Tests' were  made  also  to  determine  whether  a  medicated  mash  contain¬ 
ing  nicotine-sulphate  and  phenothiazine  would  remove  from  chickens 
intestinal  roundworms  and  cecal  worms.  The  medicated  mash  was  fed 
for  3  days  in  succession.  At  autopsy,  24  treated  birds  harbored  a 
total  of  3  intestinal  roundv/orms,  437  of  these  parasites  having  been 
removed  by  the  treatment;  they  harbored  also  47  immature  cecal  worms, 
1,696,  mostly  mature  ones,  having  been'  removed  by  the  treatment. 

Eleven  untreated  birds  which  served  as- controls  eliminated  no  vrorms; 
at  autopsy  they  were  found  to  harbor  a  total  of  472  intestinal  worms 
and  1,107  cecal  v/orms.  The  treatment  wp.s,  therefore,  highly 
effective  as  well  as  easy  to  administer. 

Investigations  of  miscellaneous  parasites  of  livestock  and  poultiy; 

A  study  v/as  made  to  determine  vrhether  the  existing  requirements  for 
the  sterilization  of  beef  suspected  of  harboring  tapevrorm  cysts  are 
adequate  to  protect  the  public  against  acquiring  tapeworms.  Under 
existing  regulations  the  meat  must  be  refrigerated  for  a.  period  of 
not  less  than  6  days  at  a  tempera,ture  not  higher  than  15^  I’.  Tests 
conducted  in  neat  packing  establishments  in  Chicago  involved  re¬ 
frigeration  of  infested  loins  at  the  approximate  temperature  mentioned, 
for  5  6  days,  respectively.  Repeated  microscopic  examination  of 

tapeworm  cysts  isolated  from  the  meat  so  refrigerated  showed  no 
evidence  of  vitality.  \(hen  infested  beef  trimmings  were  stuffed  in 
100-pound  fiber  boxes  held  at  temperatures  ranging  from  12°  to -20°  F. , 
some  of  the  tapexrora  cysts  shovred  evidence  of  vitality  after  a  holding 
period  of  7  "days. 
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Under  meet  inspection  procedure  sterilization  by  heat  of  meat  infested 
v/ith  tapeworm  cysts  may  be  used  in  lieu  of  refrigeration.  In  the  past 
meat  so . sterilized  was  heated  to  170°  F.  In  order  to  obtain  precise 
information  on  the  degree  of  heat  necessary  to  kill  tapeworm  cysts, 
heating  tests  were  made  on  several  hundred  cysts  isolated  from  in¬ 
fested  beef.  Moreover,  pieces  of  meat  containing  these  cysts  were 
heated  to  various  temperatures,  after  which  the  cysts  were  removed 
and  examined  for  signs  of  vitality.  The  results  showed  conclusively 
that  heating  to  131°  P.  was  not  sufficient  to  completely  devitalize 
the  parasites  but  that  heating  to  133*^  brought  about  their  complete 
destruction. 

During  the  year  a  survey  was  made,  in  cooperation  with  ranchers  of 
South  DaJkota  and  Montana  and  with  officials  of  the  South  Dakota  Wild¬ 
life  Service  to  determine  whether  species  of  parasites  occuring  in 
the  prong  horn  antelope  on  the  Northern  Plains  are  transmissible  to 
sheep.  The  results  showed  that  antelopes  harbor  7  species  of 
intestinal  parasites  that  are  transmissible  to  sheep.  These  parasites, 
all  roundworms,  are  known  to  be  injurious  to  sheep,  and  their  occurrence 
in  the  antelope  may  be  of  importance  from  the  standpoint  of  parasite 
control  in  range  sheep. 

The  Index  Catalogue  of  Medical  and  Veterinary  Zoology  v/as  maintained, 
as  in  previous  years,  and  used  extensively  by  various  medical  agencies 
of  the  Government,  including  those  of  the  armed  forces,  as  a  source  of 
information  on  tropical  parasitic  diseases.  It  was  used,  moreover, 
in  connection  vrith  the  Bureau's  work  in  connection  xirith  exotic  para¬ 
sites  and  parasitic  diseases  that  have  not  as  yet  gained  a  foothold 
in  this  country.  Publication  of  the  catalogue,  suspended  in  19^2, 
was  resumed  daring  the  year  following  the  receipt  of  requests  for  its 
continued  publication  from  the  Surgeon  Generals  of  the' Army  and  Navy 
and  from  medical  authorities  outside  the  Government. 

Investigation  of  treatments  for  parasites  of  livestock  and  poultry; 

In  view  of  the  increasing  interest  among  farmers  and  ranchers  in  a 
practical  plan  of  cattle  grub  control,  a  small  area  east  of  Colorado 
Springs,  Colorado,  having  120  square  miles  and  a  total  of  2,295  cattle, 
was  selected  for  testing  grub  control  on  an  area  basis.  In  January 
and  Pebruary  19^5  all  the  cattle  in  the  area  were  treated  with  a 
standard  m.edicated  wash  made  up  on  the  basis  of  12  ounces  of  cube 
powder  (U.4  to  5  percent  of  rotenone  content)  and  3  ounces  of  soap  per 
100  gallons  of  water.  Six  to  10  days  after  treatment  all  grubs  were 
removed  from  about  10  percent  of  the  trealed  cattle.  A  second 
extraction  of  grubs  from  the  same  cattle  wa.s  made  3^  to  4l  days  after 
treatment.  A  third  extraction  was  made  7  weeks  after  treatment.  Of 
the  total  number  of  grubs  secured  in  the  three  extractions,  somewhat 
over  95  percent  were  dead. 

During  the. heel  fly  season  in  March  and  April,  repeated  inspections 
v;ere  made  of  the  cattle  in  the  area  and  comparatively  few  heel  flies 
were  seen  molesting  the  animals.  This  vrork  is  being  continued  to 
determine  the  time  necessary  to  achieve  eradication  of  grubs  . on  a 
limited  area. 
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In  Few  Mexico  en  experiment  was  liegan  during  the  spring  of  19^5  "to 
determine  whether  the  application  of  DDT  to  the  skin  and  hair  coat 
of  cattle  during  the  heel  fly  season  will  have  any  effect  on  the 
grub  population  during  the  coming  winter  months.  Various  suspensions 
of  DDT,  containing  from  2  to  3  percent  of  this  chemical,  were  applied 
as  sprays  to  certain  cattle  within  a  herd;  the  treated  cattle  have 
been  identified  by  ear  tags.  All  tagged  animals,  treated  twice  dur¬ 
ing  the  heel  fly  season,  will  be  carefully  and  repeatedly  examined 
during  the  winter  months  and  their  grub  populations  compared  to 
those  in  the  herd  that  vrere  not  treated. 

Tests  vrere  made  to  ascertain  the  effectiveness  of  DDT  in  destroying 
lice  on  hogs  as  well  as  preventing  reinfestation.  A  0.1  percent 
suspension  of  this  chemical  destroyed  all  the  lice  \«/ithin  3  hours 
after  treatment.  The  lice  eggs,  however,  survived  the  treatment, 
hatched  in  the  course  of  a  fevr  days,  and  the  swine  acquired  a  new 
crop  of  lice  which  survived,  blien  DDT  in  a  0.5  percent  suspension 
vras  anulied  to  louse-infested  swine,  the  egg  as  well  as  the  lice 
vrere  evidently  killed  since  no  live  lice  vrere  found  on  the  treated 
animals  as  late  as  30  days  after  treatment. 

Tests  vrere  made  vrith  DDT  suspensions  in  d.ips  for  the  destruction  of 
sheep  ticks.  Small  flocks  of  sheep  vrere  dipped  in  suspensions  con¬ 
taining  0.1  percent  of  DDT  and  examined  repeatedly  after  treatment 
for  live  ticks,  vrith  consistently  negative  results.  A  large  flock 
of  sheep  in  Few  Mexico,  consisting  of  approximately  1,500  ewes  and 
lambs,  was  dipped  in  a  suspension  of  0.15  percent  DDT.  Several  weeks 
after  dipping  about  I50  lambs  were  examined  for  live  ticks;  only 
5  infested  ones  vrere  found,  each  containing  only  a  single  live  tick. 
Since  the  suspensions  used  vrere  imperfect,  it  is  probable  thad  som.e 
of  the  DDT  particles  were  screened  out  by  the  sheep  as  they  passed 
through  the  vat.  By  using  somewhat  larger  concentrations  of  DDT 
than  those  tested,  or  by  improving  the  quality  of  the  suspensions, 
the  efficacy  of  this  chem.ical  for  the  destruction  of  sheep  ticks 
probably  can  be  raised  to  100  percent. 

In  vievr  of  the  large  measure  of  success  obtained  by  sheep  growers 
in  keeping  parasitic  infestation  in  their  flocks  at  low  levels  by 
allovring  the  animals  free  access  to  a  mixture  of  phenothiazine  and 
salt — a  scheme  of  self-medication  first  developed  by  parasitologists 
of  this  Bureau — cattlemen  have  been  inquiring  whether  a  similar 
scheme  of  self-medication  will  control  parasites  in  calves.,  Experi¬ 
ments  showed  that  mixtures  of  phenothiazine  and  salt  were  unsatis¬ 
factory  for  parasite  control  in  calves.  However,  mixtures  of 
phenothiazine  with  mineral  supplements  hold  considerable  promise. 

Seven  calves  v;ere  given  free  access  for  a  period  of  about  6  months 
to  a  mineral  mixture  containing  5  percent  phenothiazine.  Bor  the 
first  55  days  the  animals  were  fed  tinoth;?-  hay  and  grain.  The 
average  consumption  of  the  mixture  v;as  '33  grams  per  animal.  When 
alfalfa  was  substituted  for  the  timothy  hay  for  the  next  55-<i3'y 
period,  the  average  daily  consumption  of  the  medicated  mixture  vras 
only  11  grams  per  animal.  The  calves  vrere  then  changed  back  to 
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tirnoth.7  hay  for  a  period  of  6S  days;  the  consumption  of  the  medicated 
minerel.  mixture  increased  to  about  22  grams  per  anima.l  per  day.  Ex¬ 
aminations  of  the  droppings  of  the  animals  subjected  to  this  regime 
of  treatment  shovred  that  the  amount  of  phenothiazine  consumed  while 
the  calves  were  on  timothy  hay  was  adequate  for  the  most  part  to  con¬ 
trol  parasites,  but  that  it  was  inadequate  while  the  animals  were  fed 
alfalfa.  It  is  evident,  therefore,  that  the  consumption  of  the 
medicated  mineral  mixture  vras  ma.terially  influenced  by  the  diet  of 
the  animals,  a  factor  that  must  be  further  explored  before  a  scheme 
of  self-medication  for  the  control  of  parasites  on- calves  can  be 
formulated. 

In  some  sections  of  the  country  sheep  and  goat  raisers  '*salt’'  their 
animals  at  about  weekly  intervals.  This  suggested  the  possibility 
of  substituting  for  plain  salt,  salt  medicated  with  phenothiazine 
as  a  means  of  controlling  parasites.  A  number  of  goats  were  divided 
into  three  relatively  equivalent  groups.  One  group  was  given  once  a 
vreek  a.  mixture  of  phenothiazine  and  salt  in  the  ration  of  1  to  J; 
another  group  vras  given  continuous  access  to  phenothiazine  and  salt 
in  the  usual  ration  of  1  to  10;  and  a,  third  group  was  given  access 
to  plain  salt.  Both  schemes  of  medication  afforded  protection  from 
gross  parasitism  but  the  animals  that  had  continuous  access  to  the 
medicated  salt  contained  fewer  para.site  eggs  in  the  droppings  than 
those  that  received  medicated  salt  once  a.  week.  Seven  goats  that 
ha.d  access  to  salt  alone  contained  at  autopsy  a,  total  of  3»700  stomach 
worms,  8S  hoofc«rorms,  and  56  nodular  worms,  whereas  10  goats  that  re¬ 
ceived  medicated  salt  vreekly  had  at  autopsy  a  total  of  322  stomach 
vrorms,  11  nodular  vrorms,  and  no  hook’/'/orms.  The  goats  that  had  access 
at  all  times  to  medicated  salt  were  not  killed  for  post-miortem  examina¬ 
tion  but  were  used  in  other  experiments. 

Eor  a  number  of  years  the  choice  of  drugs  for  the  removal  of  large 
intestinal  roundworms,  or  ascarids,  from  sv/ine  ha.s  been  oil  of 
chenopodinm  and  phenothiazine.  Oil  of  chenopodiun  removes  about  75 
percent  of  these  parasites,  on  the  average,  but  the  drug  is  difficult 
to  administer  and  frequently  proves  toxic.  Phenothiazine  removes 
less  than  50  percent  of  these  parasites,  has  the  advantage  of  easy 
administration,  but  is  not  substantially  less  toxic  than  oil  of 
chenopodium.  The  need  for  a.  more  satisfactory  drug  than  either  one 
mentioned  has  been  apparent  for  some  time  and  the  work  with  sodium 
fluoride  appears  to  indicate  that  it  mil  become  the  drug  of  choice 
for  the  removal  of  these  inj'urious  parasites  from  sv;ine.  At  the 
minimum  dosage  tested,  namely,  1  percent  of  the  chemical  in  the  feed 
for  one  day,  it  removed,  under  carefully  controlled  conditions,  97 
percent  of  all  the  ascarids  harbored  by  52  cull  pigs.  Vomiting 
and  diarrhea  were  observed  occasionally.  Trials  made  in  the  field 
on  58  additional  pigs  in  good  condition,  using  a  1  percent  concentra¬ 
tion  of  the  drug  in  the  feed  for  periods  ^of  one  or  two  days,  resulted 
in  the  removal  of  an  average  of  about  90  percent  of  the  roundvrorms 
harbored.  In  these  trials  there  vms  no  evidence  that  vomiting  and 
diarrhea  vrere  caused  by  the  treatment,  since  these  two  conditions  were 
observed  in  both  treated  and  untreated  animals. 


rilariasis  in  sheep — a  disease  caused  by  roundvrorms  the  adults  of 
which  localize  in  the  arteries  and  the  larvae  in  the  skin  of  the 
head,  face,  and  occasionally  in  that  of  the  hind  feet  and  abdonen — 
was  treated  experimentally  during  the  year  with  various  antimony 
compounds.  One  conpound,  antimony  potassium  tartrate  (tartar 
emetic),  was  injected  at  weekly  intervals  in  0.3  gram  doses  for  8 
weeks  in  succession.  In  other  tests  the  medication  was  injected 
twice  a  week  for  a  period  of  4  weeks.  Either  method  of  medication 
resulted  in  complete  healing  of  the  skin  lesions  produced  by  the 
larval  vrorms.  Another  compound,  sodium  antimonyl  tartrate  with 
trypan  blue,  vras  injected  in  15  cc.  doses  at  \veekly  intervals  for 
8  weeks.  ..A  third  compound,  lithium  thiomalate,  was  injected  at 
weekly  intervals  in  6  cc.  doses  for  the  first  5  weeks  and  in  $  cc. 
doses  for  the  next  5  weeks.  Both  drugs  so  injected  healed  the  skin 
lesions. 


(Continued  on  next  page) 
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(d)  Eradicating  Tuderaulosis  and  Bang's  Disease 

Appropriation  Act,  19^6  (including  $800,000  reappropriation)  $5,S48,000 

Anticipated  supplemental  for  additional  costs  due  to  the 


Federal  Employees  Pay  Act  of  194-5  .  . .  +430,000 

Total  anticipated  available,  1946  . .  6,278,000 

Budget  estimate,  1947  . . .  6, 7 50 1 000 

Change  for  1947: 

Overtime  decrease  -57»84o 

Increase  +529,g40  .  +472,000 


PROJECT  STaTEMT 


Project  [ 

1.  Eradicating  tuperculosis 

in ‘livestock  (including  : 
poultry)  ' .  : 

2.  Eradicating  Bang’s  : 

disease  in  ca.ttle  .  : 

3.  Overtime  pay .  : 

Covered  into  Treasury  a.s  : 

miscellaneous  receipts,.  : 

Public  Law  529  . : 

Unobliga-ted  balance  .  ; 

Total  available'  . .  : 

Transferred  to  ’’Salaries  j 
and  expenses.  Office  of  .  : 
Informa.tion,  Dept,  of 

Agriculture" .  : 

1944  'balance  a-vailable  ; 

in  1945 .  : 

1943  balance  available  : 

in  1946  .  : 

Anticipa.ted  supplemental  .  : 
Total  estimate  or  appro: 
priation  (1945  ad-  : 
justed  for  compara-  : 
bilitj?- .  : 


~  1946 

(estimated) 


19^7 

( estimated) 


1945 


Increase  or 
decrease 


$1,350,048 

4,005,673 

411,425 


3o4 

63.961 


3,831.411 


+780 

-343,959 


5,488,232 


$1,490,000 

4,730,160 

57,840 


$1,690,000 

5,060,000 


+$200,000(1) 

+329,840(2) 

-57,840 


6,278,000 


6,750,000 


+472,000 


-800,000 

-430,000 


5,048,000 


6,750,000 


INCREASES  AND  DECREASES 

The  net  increase  of  $472,000  in  this  item  consists  of  the  $57,84o  decrease 
for  overtime,  and  the  folloviing: 

(1)  An  increase  of  S200,000  under  the  project  "Eradicating  tuberculosis  in 

livestock  (including  puultry),"  composed  of: 

(a)  $194,000  to  cover  additional  operating  expenses  and  indemnity  payments 

for  the  era^dication  of  tuberculosis  in  livestock  (including  poultry). 
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Objective  and  Need;  In  cooperation  vrith  the  State  livestock  sanitary  of¬ 
ficials  and  cattle  ovmers  in  the- 48- States ,  Alaska,  Ha.vraii,  and  Puerto 
Rico,  to  conduct  long-overdue  retests  for  tuberculosis,  both  in  individual 
herds  and  modified  accredited  areas. 

In  each  of  the  past  2- years  there’ ha.s' been  an  increase  in  the  percentage 
of  reactors  to  the  test  for  tuberculosis,  Por  several^ years  there  has 
been  a  shortage  of  trained  veterinary  personnel  and  it  has  not  been 
possible  to  meet  the  testing  schedules  for  modified  accredited  tuberculosis- 
free  counties  due  for  reaccreditation.  There  is  no  question  but  that 
failure  to  retest  at  regular  intervals  means  a  greater  percentage  of 
reactors  when  the  fetests  are  finally  made,  and  the  percentage  increa.ses 
as  the  interval  betvreen  tests  widens.  It  is  therefore  imperative,  if 
the  gains  made  in  previous  years  are  to  be  maintained,  that  retesting 
v;ork  be  pushed  to  the  maximum  extent  possible  consistent  with  the  avail¬ 
ability  of  trained  veterinary  personnel.  As  additional  veterinarians  be¬ 
come  available,  the  'tuberculosis-eradication  program  ^11  be  brought  up 
to  schedule  and,  the  danger  of  reinfection  reduced  to  a  minimum.  ^ 

(b)  $6,000  for  planing  on  a  full-year  ba.sis  in  1947»  within-grade  salary 

advancements  vhjeh  are  estina.ted  to  be  in  effect  for  only  a.  pa.rt  of  the 

fiscal  yeoT  1946^  ~ 


(2)  An  increase  of  $329, S40  under  the  project  ("Eradicating  Bang’s  disease 

in  cattle,  ”)conposed  of; 

(a)  $312,000  to  nover  additional  operating  expenses  and  "indemnity  pay¬ 

ments  for  eradicating  Bang's  disease  in  cattle; 


Objective  and  Heed.;  In  cooperation  vdth  the  State  livestock  sanitary  of¬ 
ficials  and  cattle  owners  in  the  4S  States  and  Puerto  Rico,  to  conduct 
overdue  retests  for  brucellosis  (Bang's  disease)  and  take  up  new  work  in 
additional  herds,  and  cattle  tha.t  have  been  on  the  "waiting  list"  for 
some  tine. 


In  each  of  the  past  2  yea.rs  there  has  been  an  increase  in  the  percentage 
of  reactors  to  the  test  for  brucellosis,  A  shortage  of  trained  veterinary 
personnel  has  interfered  ilth  the  necessary  retesting  of  herds  and  areas, 
With  additional  veterina,ry  assistance  available,  this  work  can  be  brought 
up  to  date  and  the  necesse-ry  a,ttention  given  to  new  work. 


Additional  veterinarians  and  nonprofessional  employees  will  be  assigned 
to  work  in  the  States  v/here  they  are  most  needed.  There  is  a  great 
demand  for  the  work  in  practically  all  sections  of  the  country,  both  as 
it  pertains  to  retesting  of  herds  and  areas,  and  the  inauguration  of  new 
work  in  areas  in  which  very  little,  if  any,  testing  has  heretofore  been 
conducted, 

(b)  $17,S40  for  placing  on  a  full-year  basis  in  1947,  within-grade  salary 

advancements  which  are  estimated  to  be  in  effect  for  only  a  part  of  the 

fiscal  year  1946, 


Ill  - 


CMGE  IN  MGIIaGE 

It  is  proposed  that  the  follovdng  language  he  deleted,  since  the  estimates 
for  the  fiscal  year  19^7  ^1°  not  contemplate  a  reappropriation: 

"*  *  *  together  with  not  to  exceed  $300,000  of  the  unobligated 
balance  of  the  appropri  edion  for  the  fiscal  year  19^3  *  *  *" 

Resume  of  Financing  and  1946  allotment; 

Tuberculosis  eradication  has  been  in  progress  since  1917.  During  the 
fiscal  years  1935  “to  1938,  inclusive,  regular  and  sxDecial  funds  (Jones- 
Connally  and  Section  37,  -^ct  of  August  24,  1935)  were  used  for  this 
purpose.  Bang's  disease  eradication  vra.s  inaugura-ted  in  the  fiscal  year 
1935,  this  VO  rk  v/a.s  financed  exclusively  vjith  special  funds  thro\:igh 

the  fisca.1  yean  1938.  Since  1939  iigri cultured  Appropriation  Act  has 
provided  for  continuation  of  tuberculosis  and  Bang's  disease  eradication 
under  one  consolidated  appropriation  item  mtitled  "Eradicating 
tuberculosis  and  Bang's  diseane." 

Ta.ble  1,  vliich  follovTS,  shoves  the  direct  e.ppropria.tions ,  reappropriations 

of  regular  and  special  funds,  and  net  availability  under  the  consolidated 

item. 


Statement  of  Direct  Appropriations,  Rean^oropriations  of  Regular 
and  Special  Eunds,  and  Net  Availability  under  "Eradicating 
Tuberculosis  and  Bang's  Disease,"  Eiscal  Yeans  1939-19^7. 


Eiscal 

year 

Direct  :Rea,ppropria- 

appropriation;  tion 

Tota,l 

app  r  op  riat  ion. 

Amount  re- 
appropriated 
in  subse¬ 
quent  years 

Net 

avai lability 

1939 

$574o37ooo7r7$7,W,'o6o' 

“^11/230700^ 

$4,000,000 

$9,230,000 

1940 

3,300,000:1/  4,000,000 

12,300,000 

5,450,000 

6,850,000 

194i 

4,300,000:1/  4,000,000 

3,300,000 

750,000 

7,550,000 

1942 

5,598.i40;2/  750,000 

6,348, l40 

_  _ 

6,343, l4o 

1943 

3,575.669:3/  2,463,331 

6,039,000 

300,000 

5,239,000 

1944 

5,983,800: 

5,983,800 

343.959 

5,639,841 

1945 

5.U3, 232:4/  343,959 

5,777,191 

_  „ 

5,777,191 

1946 

5/  5,473,000:6/  300,000 

5/  6,278,000 

_  _ 

6,278,000 

1947est 

6,750,000; 

6,750,00a 

— 

6,750,000 

l/  Estimated  unexpended  badance  of  special  funds  (Jones -Gonna,! ly  and 
Section  37,  Act  of  August  24,  1935). 

2/  Unobligated  balance  of  194l  funds  under  this  head, 

3/  $1,450,000  unobligated  balance  of  1940  funds  under  this  head  and 

$1,013,331  unexpended  balances  of  a.ppropri ations  heretofore  made  for 
"Eradication  of  Eoot~and-Mouth  and  Other  Contagious  Diseases  of  Animals," 
4/  Unobligated  balance  of  1944  funds  under  this  head. 

Includes  $430,000  anticipated  supplemental  for  additional  costs  as  a 
result  of  the  Eederal  Employees  Pay  Act  of  1945, 

6/  Unobligated  balance  of  1943  funds  under  this  head. 
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UlTDER  THIS  APPROPRIATION 

Op jective :  To  eradicate  tulDerciilosis  in  livestock  ( including  poultry)  , 
paratuljerculosis  in  cattle,  and  Bang's  disease  ("brucellosis  or 
contagious  alDortion)  in  ca.ttle,  and  to  provide  partial  compensation 
to  ovners  of  cattle  condemned  and  destroyed  "oeca.use  of  "being  affected 
vrith  the  disea,ses. 

The  Pro'blem  and  its  Significance;  Tulperculosis  is  one  of  the  most 
serious  diseases  of  cattle,  sv/ine,  and  poultry,  "because  of  its 
effect  in  reducing  production  and  causing  a  considerable  loss  of 
meat  condemned  as  unfit  for  food.  It  is  also  a  menace  to  the  public 
hea-lth,  as  it  may  be  transmitted  to  children  using  unpasteurized 
milk  and  dairy  products  from  infected  cows,  causing  tuberculosis 
of  the  glands  and  bones.  Much  has  been  done  in  eliminating  bone 
tuberculosis,  v/hich  freouently  manifests  itself  in  humans  as  hunch¬ 
back,  by  the  eradication  of  tuberculosis  in  cattle.  Notwithstanding 
the  great  progress  made  in  stamping  out  this  disease,  it  is  reliably 
estimated  tha.t  an  annual  loss  of  $10,000,000  can  be  attributed  to 
>  $5 » 500 » 000  of  v;hich  is  borne  by  the  poultry  industry,  $2,000,000 
bjr  the  sv'ine  industry,  and  $2,500,000  by  the  cattle  industry.  In 
swine  it  may  progress  to  a  point  v/here  it  becomes  generalized,  but 
in  most  of  the  carcasses  showing  evidence  of  the  disease  on  post¬ 
mortem  examination,  only  slight  lesions  are  found.  Avian  (fowl) 
tuberculosis  is  particularly  difficult  to  eradicate  because  of  the 
fact  tha.t  the  organisms  are  so  resistant  and  live  for  many  months 
in  the  soil. 

Bang's  disease  is  found  among  ca.ttle  in  practically  all  sections  of 
the  United  States,  although  the  degree  of  infection  is  much  greater 
in  some  localities  tha,n  in  others.  In  those  sections  v.rhere  there 
has  been  a  considerable  excha,nge  of  cattle,  a  high  degree  of  infec¬ 
tion  is  found.  This  condition  also  obtains  in  and  around  the  la.rge 
milk-shed  areas.  It  is  conservatively  estimated  that  this  disease 
is  responsible  for  an  annual  loss  of  $30,000,000  to  our  livestock 
industry.  Approximately  75  percent  of  all  breeding  trouble  in 
ca-ttle  is  ca.uscd  by  this  disease,  the  principal  effects  of  which 
arc  (1)  abortion  or  premature  birth  of  calf;  (2)  reduction  in  the 
prodiiction  of  milk;  (3)  retention  of  fetal  membranes,  with  very 
serious  results;  (4)  sterility  or  failure  to  breed  successfully; 
and  (5)  predisposition  of  nev/ly-born  calves  to  other  serious 
diseases,  especially  such  diseases  as  scours  a.nd  pneumonia,  and 
at  times,  mastitis. 

In  recent,  years  it  has  been  proved  that  \indulant  fever  in  ma.n  is 
caused  by  the  same  germ  tha.t  causes  Ba.ng '  s.  disease  in  cattle.  A 
considerable  number  of  such  cases  ha.ve  been  reported  which  resulted 
from,  the  ■  ingestion  of  Bang's  disease  germs  in  rav;  milk.  Ha.ndling 
pork  products  coming  from  animals  infected  v/ith  Banig's  disease  is 
a.lso  a.  moa.ns  of  transmitting  undula.nt  fever  to  man. 


General  Plan — Cooperation  with  States:  Eradication  \\fork  is  conducted 
in  cooperation  with  livestock  sa.nitary  officials  of  the  various 
States,  and  is  governmed  hy  state  laws  and  regulations.  Tuberculosis 
eradication  is  carried  on  under  the'  te st-and-slaughter  plan,  hut 
cooperating  States  raa,y  elect  one  or  more  of  the  three  plans  for 
Bang's  disease  eradication:  (a)  test-and- slaughter  plan;  (h)  test- 
and-slaughter  with  calfhood  vaccination;  and  (c)  test-and-retontion 
of  reactors,  v;ith  calfhood  vaccination. 

Under  the  te st-and-slaughter  plan,  tests  are  applied  to  the  cattle 
hy  veterinarians  employed  hy  the  B-ureau,  states  and  counties,  and 
hy  practicing  accredited  veterinarians,  to  detect  the  existence  of 
any  infection  in  the  living  animal.  Reactors  are  appraised  at  their 
market  value,  taking  into  consideration  their  nuality  as  breeding 
and  da-iry  aiiima.ls,  after  which  they  a.re  slaughtered  under  supervision. 
In  addition  to  their  salvage  value,  the  ovmer  receives  from  the 
Redera.l  Government  one-third  of  the  difference  between  the  appraised' 
value  a.nd  the  salvage,  not  to  exceed  $25  for  grade  animals  and  $50 
for  registered  purebred  animals.  Federal  pa.yment  is  further  limited  (M 
to  an  amount  not  exceeding  that  paid  bjr  the  cooperating  state,  ^ 

county,  and  municipality.  Payment  from  all  sources,  including  the 
salvage,  cannot  exceed  the  appraised  value  of  the  animal. 


Under  the  to  st-and-slaughter  v;ith  calfhood  vaccination  plan,  all 
cattle  over  6  months  are  usually  tested.  The  vaccination  of  animals 
is  confined  to  calves  between  4  and  S  months  of  ago,  6  months  being 
the  preferable  age.  The  age  and  date  of  vaccination  of  each  animal 
is  properly  recorded,  and  the  identity  of  each  a.nimal  definitely 
established.  Animals  in  herds  in  which  va.ccination  is  practiced 
are  not  to  be  disposed  of,  except  for  immediate  slaughter,  v/ithout 
written  permission  of  the  cooperating  state  or  Bureau  officials. 

A  herd  under  the  vaccinal  plan  may  be  certified  as  a  "herd  Free  of 
Brucellosis"  for  a  period  of  1  year  when  all  anim.als  in  the  herd 
over  2  years  of  age  reveal  at  least  2  negative  reactions  to 
official  blood  agglutination  tests,  properly  spaced,  and  the  vac¬ 
cinated  animals  under  2  years  of  age  show  a  satisfactory  blood 
titer.  The  payment  of  Federal  indemnity  for  a.dult  cattle  in  such 
herds  tha,t  react  to  the  test  depends  upon  the  circumstances  in  the 
individua.l  states. 
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Under  the  test-and-retention  of  reactors,  vdth  ca.lfhood  vaccina.tion 
plan ,  the  ov/ners  of  herds  practicing  calfhood  vaccination  are 
permitted  to  hold  reactor  cattle  under  strict  quarantine  imtil  they 
can  be  replaced  'bj  healthy  animals.  The  milk  from  such  animals  is, 
of  course,  properly  pasteurized.  Uo  Federal  pajrment  v/ill  be  made 
for  these  reactors  at  any  future  date. 

Supervision  is  ma.intained  over  the-  disposition  of  reactors  v/hich 
ha.ve  been  consigned  to  public  stockyards  for  slaughter,  and  over 
the  testing  at  such  stockyards  of  cattle  to  he  shipped  interstate 
for  dair^''  or  breeding  purposes. 
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In  coralDating  avian  tu^berculosis ,  the  veterinarians  employed  in  the 
field  cooperate  with  the  locel  livestock  sanitary  officials  and  the 
ov'ners  of  no'-'.ltry  flocks.  Cooperation  is  also  obtained  from  certain 
local  organizations  end  ovfners  of  hatcheries. 

Progress  and  Current  Programs; 

Predicating  tuberculosis  in  livestock  (including  poultry):  In  19175 
the  year  the  cooperative  cempaign  to  eradicate  tubercrilosis  in 
livestock  was  inaugurated,  it  vres  estimated  tlia.t  approximately  5 
percent  of  all  the  cattle  in  the  United  Sta.tes  v/ere  affected.  In 
some  loca-lities,  hov;ever,  the  incidence  vaas  much  greater  than  in 
others.  As  a  result  of  the  continued  retesting  of  herds  and 
cattle,  the  removal  of  reactors  for  slaughter,  and  the  cleaning  a.nd 
disinfecting  of  infected  premises,  the  infection  of  the  disease  has 
been  reduced  to  0.24  percent  of  the  entire  cattle  population.  This 
is  a.  slight  increase  over  the  infection  reported  for  the  past  2 
years  and  enpha.sizes  the  importance  of  conducting  the  necessary 
retesting  of  cattle  in  individual  herds  and  areas  in  order  tha.t  any 
rea.ctors  may  be  located  a.nd  removed.  This  retesting  has  been 
hampered  considerably  by  the  shortage  of  tra.ined  veterinary 
personnel,  a  considerable  number  of  \i;horii  ha.vc  been  in  the  armed 
forces.  Through  the  fiscal  year  1945  the  Poderal  Government  had 
expended  approximately  $97»000»000  in  the  era.dication  of  this 
disease.  The  various  States,  counties,  and  territories  have  con¬ 
tributed  an  add-itional  $1535000,000. 

ITotwithstanding  the  combined  efforts  of  Federal  and  State  veteri¬ 
narians  and  others  interested  in  the  work,  there  vjas  a  slight 
increase  in  the  incidence  of  tuberculosis  reported  on  post-mortem 
examination  of  swine  slaughtered  during  the  fiscal  year  1945  at 
official  establishments  operating  under  Pedera.l  meat  inspection. 

Of  the  49,  46s, 45s  swine  slaughtered  at  such  establishments  during 
the  year,  over  7  percent  shovred  some  evidence  of  tuberculosis  and 
v;ere  retained  for  further  inspection.  On  ea.ch  hog  retained,  exclud¬ 
ing  those  tlmat  wore  later  sterilized  or  condemned,  there  was  an 
avora.ge  loss  of  65  cents  at  current  v/holesale  values,  or  a  total 
waste  of  pork  and  pork  products  amounting  to  approximately 
$2,300,000,  Adding  the  loss  under  State  and.  city  inspection,  it 
vfould  exceed  $4,000,000.  Of  those  retained  for  further  inspection, 
12,440  entire  carca.sses,  representing  more  thau  1,300,000  pound.s 
of  pork,  v/erc  condemned  as  unfit  for  food.  An  a.dd.itional  10, 39^ 
carca.sses,  or  a.bout  1,100,000  pounds,  were  pa.sscd  for  sterilization. 
Just  10  years  ago,  of  a  total  slaughter  of  approximately  34,413,000 
sv.lnc  under  Federal  supervision,  10.  vrere  retained  for  further 
inspection  as  shov/ing  some  evidence  of  tuberculosis.  Of  that 
number,  52,dS7  entire  carcasses  v^ere  either  condemned  or  sterilized. 
It  is  interesting  to  note  that  although  more  than  15,000,000  more 
hogs  were  slaughtered  under  Federal  supervision  in  1945  than  in 
1935,  considerably  less  than  one-half  a.s  many  carcasses  were 
condemned  or  sterilized. 
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IXiring  the  fiscp.l  ycrr  19^5  Fedcrr.l,  Stp.tc,  and  county  veterinarians 
engrged  in  the  tuhercnlin  testing  of  cattle  in  sections  of  the 
country  v/here  avian  tuberculosis  exists  observed  rpproximately 
35»900  poultry  flocks  containing  about  5 >0^5, 000  fowls,  located  in 
8  Stetes.  In  addition,  about  12  vete'rinr,rians  employed  by  the 
Bureau  devoted  practically  their  entire  time  to  the  avian  work. 

These  men,  v/orking  with  orgrnizations  interested  in  the  poultry 
industry.  State  livestock  sanitary  officials,  end  local  veterinarians, 
visited  9 >525  farms  rnd  inspected  1,464,063  fowls.  Infection  v;as 
reported  on  621  farms.  These  employees,  further,  applied  the 
tuberculin  test  to  270,086  fowls,  disclosing  7>751>  or  2.8  percent, 
reactors.  Cooperp.tion  on  the  part  of  ovmers  of  poultry  and  others 
interested  in  this  phe.se  of  the  v/ork  continues  to  be  good. 

Ikrk  in  comection  with  the  eradication  of  Johne’s  disep.se 
(ppratuberculosis)  \*;as  continued.  Although  this  disease  is  not 
widespread,  it  does  exist  to  a  slight  extent  rmong  cattle  in  many 
Stetes  and  is  difficult  to  control.  During  the  fiscal  year  1945. 
cp.ttle  tested  for  the  disease  numbered  3 >'396,  of  which  243,  or 
6.2  percent,  recacted. 

Supervision  of  the  disposition  of  cattle  reacting  to  the  tuberculin 
test,  vrhich  ha.d  been  consigned  to  public  stoclcyards  for  slaughter, 
and  the  supervision  of  the  tuberculin  testing  of  cettle  at  such 
stockyands  that  are  to  be  moved  interstate  for  dairy  or  breeding 
purposes,  v/as  continued.  All  the  tuberculin  used  in  official  coop¬ 
erative  tuberculosis-erp.dication  v/ork  is  prepared  by  the  Burean. 

That  this  diagnostic  agent  be  uniform  and  effective  is  of  the  utmost  * 
importance.  Daring  the  year  the  Bureau  prepared  approxima.tely 
732,000  cc.  of  this  product. 

Drom  the  standpoint  of  the  cattle  owner  who  has  ha.d  his  cattle  con¬ 
demned,  the  payment  of  indemnity  to  assist  him  in  securing  the 
necessarj?-  replacements  to  maintain  a  healthy  herd  is  of  paramount 
importance.  The  average  Federal  payment  for  condemned  cattle  is 
practically  the  same  as  it  v/as  10  years  ago,  although  the  State 
pajonant  has  more  tha.n  doubled  during  that  period.  State  and  coimty 
appropriations  for  indemnity  purposes  amounted  to  more  than 
SI, 000, 000  during  the  fiscal  year  1945,  v/hilo  an  additional  sura  of 
more  than  $3,050,000  was  provided  by  such  agencies  for  operating 
expenses. 

Fradica.ting  Bang's  disease  (Brucellosis)  in  caltlc:  Brucellosis  of 
cattle,  also  called  Bang's  disease  and  infectious  abortion,  is  an 
infectious,  usually/  chronic,  disease.  Its  principal  effects  are 
five  in  nuimber,  as  follows: 

(1)  It  results  either  in  an  abortion  or  causes  premature 

birth  of  the  calf. 

(2)  It  reduces  milk  production. 

(3)  It  causes  retention  of  fetal  membranes  v'ith  very  serious 
results. 

(4)  It  often  causes  sterility  or  failure  to  breed  successfully. 

(5)  It  ma.y  predispose  nev;ly-born  calves  to  other  serious  dis- 
ea-sos,  especially  such  diseases  as  scour  and  pneumonia. 
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Surveys  me.clc  in  1935  indicated  the-t  approximately  10  percent  of  the 
cattle  in  the  United  States  wore  affected  with  the  disease  and  that 
it  was  prevalent  in  ell  parts  of  the  country.  The  tremendous  loss 
incurred  hy  the  livestock  industry  (in  I9U2  it  v;as  estimated  at 
apjproximately  30  million  dollars  annually)  is  thus  apparent.  In 
addition  to  its  effect  on  the  livestock  industry,  Bang's  disease  in 
cattle  has  a  considerable  hearing  on  public  health.  That  this  is 
recognized  by  the  U.  S.  Public  Health  Service  is  evidenced  by  the 
fact  that  the  Standard  Milk  Ordinance  of  that  Service  reouires  that 
cattle  supplying  railk  for  cities  v/ithin  its  jurisdiction  pa.ss  a 
negative  test  for  Bang's  disease  unless  the  milk  is  pasteurized. 

During  the  more  than  4o  yea.rs  in  v/hich  Bang's  disease  in  cattle  ha.s 
been  investigated  in  this  and  other  countries,  most  of  the  essential 
factors  in  connection  with  the  na.ture  of  the  disease  have  been 
established.  Methods  of  control  have  also  been  established- but , 
unfortuna.tely ,  none  a.re  easy  of  operation  or  ine^q^ensive.  As  a 
result,  very  little  was  actually  accomplished  in  this  line  until 
the  fiscal  year  1935*  vrhen  the  Bureau,  in  cooperation  v.dth  several 
States,  inaugurated  a.  control  progra,m  ba.sed  on  the  test-and- slaughter 
method  of  cradica.tion.  Since  that  time  vq-tj  satisfactory  progress 
has  been  made  in  the  reduction  of  the  disease  with  the  exception  of 
the  past  2  years  when,  due  to  the  demands  of  the  military  service,  it 
has  been  impossible  to  maintain  sufficient  veterinary  personnel  to 
conduct  the  necessary  retesting  and  ta.ke  up  nevf  work.  During  the 
fiscal  yenr  1945  the  infection  disclosed,  as  a  result  of  conducting 
approxima.tely  5i213,000  tests,  was  4.7  percent,  which  represents  a 
slight  increase  over  the  infection  disclosed  during  the  past  several 
yeans. 

In  December  1939j-^’'  plan  of  establishing  modified  accredited  Bang's 
disea.se-frec  areas,  tha,t  is,  areas  in  which  cattle  infection  does 
not  exceed  1  percent  and  herd  infection  not  more  than  5  percent,  was 
inaugurated.  Despite  the  shortage  of  trained  veterinary  personnel, 
fairly  satisfactory  progress  has  been  made,  llien  conditions  are 
such  that  it  vull  be  possible  to  increase  the  force  of  veterinarians, 
much  valuable  v/ork  in  connection  w'ith  the  program  can  be  accomplished 
a,s  there  is  a  great  demand  for  the  work  in  practically  all  sections 
of  the  country.  At  the  close  of  the  fiscail  yean  1945,  a  tota.1  of  599 
counties  in  22  States  had  qualified  a.s  modified  accredited  areas. 
These  counties,  which  are  approximately  20  percent  of  the  total 
counties  in  the  United  States,  contain  about  5,626,000  da.iry  and 
breeding  ca,ttle.  Area  vrork  looking  towards  accreditation  is  being 
conducted  in  about  165  additional  counties.  All  the  counties  in 
Uorth  Carolina  have  so  cua.lified,  and  several  other  States  liave 
more  than  50  counties  each  in  that  cla.ssification. 

Brucellosis,  which  is  primarily  a  diseacc  of  breeding  cattle,  is 
preventable  vdth  reasonable  certainty  by  the  use  of  vaccine  in  con¬ 
junction  with  sanitary  precautions  and  good  herd  management.  It  has 
been  demonstrated  that  the  vaccination  of  calves  in  dairy  herd.s 
commonly  lea.ds,  a  fex7  years  later,  to  substantially  greater  milk 
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yield  per  co\-j  end  greater  total  production  due  to  less  mortality  among 
calves.  During  the  past  fiscal  year  very  satisfactory  progress  wa.s 
made  in  the  use  of  hrucella  vaccine  made  from  strain  19  of  that  organism 
in  calves  hetvreen  the  a.ges  of  4  a.nd  S  months.  This  work  is  conducted- 
under  official  supervision  to  some  extent  in  practically  all  the  States. 
Daring  that  period  501»ll4  calves  "between  the  ages  of  4  and  8  months 
were  vaccinated,  the  total  rnomher  vaccinated  since  the  project  was 
inaugurated  in  January  194l,  "being  1,271,991-  I'b  vrill  "be  noted  that 
of  the  total  calves  vaccinated  ruing  the  entire  4-y  years  approximately 
4o  percent  were  vaccinated  during  the  fiscal  year  1945-  Of  the  243,050 
reactors  disclosed  during  the  fiscal  year  1945 >  86, 73^  were  retained 
under  strict  oua.rantine  in  herds  practicing  calfhood  vaccination, 
ll/hen  they  outlive  their  usefulness  a.s  dairy  or  hreeding  animals  and 
the  vaccinated  calves  come  of  age,  such  reactors  are  slaughtered  without 
federal:  indemnity.  The  milk  from  such  animals  is,  of  course,  properly 
pasteurized. 

Continued  study  and  some  progress  was  made  in  the  vaccination  of 
a.dult  cattle  in  a  limited  number  of  herds  in  v/hich  satisfactory 
progress  in  the  eradication  of  the  disease  ha,s  not  been  made  under 
the  test-a.nd-slaughter  plan.  Research  conducted  by  the  Bureau  indi¬ 
cates  that  vaccination  is  as  effective  in  adult  cows  es  it  is  in 
calves,  but  the  agglutination  blood  titer  usually  remains  high  for  a 
much  longer  time  than  it  does  in  calves.  This  persistence  of  titer 
interferes  v;ith  the  control  program  which  is  based  on  the  agglutination 
blood  test. 

Careful  supervision  of  the  testing  of  all  vaxcine  used  in  this  v;ork 
v/as  continued.  During  the  pa.st  year  samples  of  3  >213  batches  of 
commercially  prepared  vaccine  was  tested  by  the  Bureau,  of  v'hich  244,  < 
or  7-59  percent,  were  found  unsatisfactory  and  ordered  destroyed.  Some 
of  the  va.ccine  used  in  official  v;ork  is  prepared  by  the  Bureau,  as 
well  a.s  a.ll  the  antigen  used  in  official  Bang's  disease  testing. 

The  supervision  of  the  disposition  of  Bang's  disease  reacting  cattle 
at  public  stockyards,  to  which  they  had  been  shipped  for  slaughter, 
was  continued. 

The  payment  of  Federal  indemnity  for  cattle  condemned  and  slaughtered 
on  account  of  Ba,ng's  disease  continues  to  be  an  important  feature  of 
the  campaigi%  to  eradicate  this  disease,  as  it  assists  the  ovrners  of 
such  cattle  in  purcha.sing  the  necessary  replacements  to  establish  and 
maintain  healthy  herds.  During  the  fiscal  year  1945  State  and  county 
appropriations  for  indemnity  purposes  amounted  to  more  than  $2,800,000, 
v;hile  an  additional  sum  exceeding  $2,100,000  vras  also  made  a,vailable 
for  operating  expenses.  Only  7  States  failed  to  provide  indemnity 
funds,  although  6  of  those  .ma.de  varying  sums  available  for  operating 
expenses.  •  ■ 
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( e)  Inspection  and  Qaarantine 


Approprirt-ipn  Act ,  19^6 . . . . .  $999 » ^00 

Anticipated  supplenental  for  additional  costs  due  to  the 

Federal  Enployees  Paly  ^wct  of  19^5 . . .  +l40,000 

Total  anticipated  avadla.ble,  1946  . . . .  1 , l39 ,600 

Budget  estina.te,  1947  '• .  1 , 129 , 000 

Cha,nge  f  or'  1947 :  .... 

...  Overtime  decrea.se  -22,56l 

Increaise  +7 ,961  . . .  -l4, 6OO 


PROJECT  statement 


Project 

191*5 

1946  . . . 

( estimated). 

19^47 

.(.estimated) 

Increase  or 
decrease 

Burea,u  of  Aninal  Industry: 
1.  Scabie-'s  eradication  , 

92,125 

114,900 

115,720 

+820 

2.  Contro:!  over  inter¬ 
state  shipment  of  live¬ 
stock  for  the  purpose  of 

- - 

. ,  ,  ■■ 

preventing  the  sprea.d  of 
communicable  disea,se  ,, 

337  AT5 

362,294 

364,867 

+2,573 

3.  Determination  by  in¬ 
spectors  in  the  field  of 
the  existence  of  diseases 

24,060 

59,500 

59,930 

+430 

4.  Inspection  and  quaran¬ 
tine  of  import  anina.ls 

■  114,873 

124,800 

125,690 

+890 

5.  Supervision  over  the 
_ importation  of  hides  and 
other  animal  byproducts 

64,689 

71,400 

71,910 

+510 

6,  Inspection  and  testing: 
of  animals  for  export  , 

6,645 

20,000 

20 , l40 

+l40 

7.  Eradicating  cattle 
ticks  . . . 

187,426 

219,500 

221,460 

+1,560 

8,  Control  of  hog  cholera 
and  related  svrine 
diseases . . 

97,407 

114,900 

115,720 

+820 

9.  Portion  of  funds  for 
enforcement  of  28-hour 
la.w  retained  by  Bureau 
of  Animal  Industry  to 
cover  cost  of  services 
performed  for  Produc¬ 
tion  and  Marketing  Adm. 
on  that  Project  . 

16,500 

18,700 

18,850 

+150 

10.  Overtime  pay  ........ 

162,615 

22,336 

-  - 

-22,336 

Covered  into  Treasury  a.s 
miscellaneous  receipts. 
Public  Lav;  529  . 

7S 

Unobligated  balance  . 

36,413 

-  - 

_  _ 

-  - 

To  t  a.l  a va.i  lab  1  e ,  Bur  e  au 
of  Animal  Industry  ,. 

i,i4o,3o6 

1,128,730 

1,114,287 

-14,443 

(Continued  on  next  page) 


(■estimated) 


19^+7 

( estimated) 


Project 


1945 


Increase  or 
decrease 


Production-  and  -ferlce'tiii'g 
Adralnl s  t  rat ion; 

11,  Bn-f  orceraent'  of  the' 

2S-hour  law . . 

12,  Overtime  pay  . . 

Covered'  into’  Tneasury  8.s 

miscellaneous  receip'ts, 
Public  Law  529 
Unobligated  balance  , , , , 

To tad  available,  Produc¬ 
tion  and  Marketing 

Administration  . 

Total-  available . 

nnticipa-ted  supplemental 
Total  estimate  or  ap¬ 
propriation  (1945 
adjusted  for  com¬ 
parability)  . 


11,458 

2,193 


3 

710 


i4,364 

1,154,670 


1,154,670 


10,645 

225 


10,713 


10,870 


1,139,600 


10,713 


-i4o. 


1,125,000 


000 


999,600 


1,125,000 


+68 

-225 


-157 

•i4, 600(1) 


lUCEEASES  OR  DECREASES 

(1)  The  net  decrease  of  $l4,6oO  in  this  item  for  1947  consists  of  the 
$22,561  decrease  for  overtime  and  increases  totaling  $7,9^1  (as  reflected 
in  the  project  statement)  for  placing  on  a  full-year  basis  in  1947,  within' 
grade  salary  advancements  which :are  .estimated  to  be  in  effect  for  only  a 
part  of  the  fiscal  year  1946, 


(Continued .on  next  page) 
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WORK  UNDER  THIS  APPROPRIATION  •  ■ 

O'bjective.;'  (a)  'The  control  and  eradication  of  hog  cholera  and  related 
sv/ine  disea.ses,  scabies  in  sheep  and  cattle,  dourine  in  horses,  and 
the  cattle  fever  tick,  in  cooperation  v/it.h  the  various  States;  the 
investigation  of  reported  outbreaks  of  diseases  among  livestock  to 
determine  if  they  are  communicable  and,  if  so,  a.ssisting  local 
authorities  in  their  control  and  eradication;  (b)  the  application  of 
■tests  in  the  field  and  in  the  Irb oratory  for  dia.gnostic  purposes; 

(c)  the  control  over  intersta.te  movements  of  livestock  as  a  means  of 
preventing  the  dissemination  of  infections,  v/hich  includes  inspection 
at  the  principal  market  centers;  (d)  the  administra ti9n  of  the 
2S-hour  law  to  prevent  cruelty  to  animals  in  intersta.te  transportation; 

(e)  the  inspection  and  testing  of  livestock  intended  for  export,  to 
determine  their  freedom,  from  disease,  and  the  inspection  of  fittings 
and  accormriodations  on  vessels  on  which  they  are  to  be  transported; 

(f)  the  inspection  and  cuara.ntine  of  livestock  offered  for  importation; 

(g)  control  over  import  animal  byproducts,  hay  and  strav.',  etc.,  to 
prevent  the  introduction  or  dissemination  of  communicable  livestock 
diseases;  and  (h)  the  administra.tion.  Jointly  vdth  the  Trea,sury 
Department,  of  Section  3^^  of  the  Tariff  Act  of  1930*  prohibiting 
the  im.portation  of  domestic  ruminants  or  svrine ,  or  chilled  or  frozen 
fresh  meats  derived  therefrom  from  countries  where  foot-a.nd-mouth 
disease  or  rinderpest  exists. 

The  Problem  and  its  Signif ic-ance ;  Scabies  and  the  other  diseases 
covered  bj*  this  item,  are  .readily  disseminated  and  their  control  or 
eradication  is  important  for  the  protection  of  the  livestock 
industry. 


Shipment  of  livestock  which  are  affected  v/ith  a  communicable  disease 
Fxay  cause  other  animals  to  become  infected  cand  thus  cause  severe 
loss  to  livestock  ov/ners.  Tbe  discovery  at  public  stockyards  of 
shipments  of  livestock  affected  with  communicable  diseases  pre.yents 
the  further  spread  of  disease  and  permits  the  infection  to  be  traced 
ba.ck  to  its  source. 

It  is  important  to  safeguard  the  livestock  industry  a,ga.inst  serious 
losses  b^^  preventing  the  introduction  of  destructive  communicable 
diseases  from  other  countries  through  the  importation  of  livestock 
or  through  the  m.edium  of  infected  or  contaminated  animal  bj'products , 
ha.y,  strav.f,  etc.  In  order  to  protect  and  promote  foreign  trade  it 
is  necessary  to  prevent  the  exportation  of  p.ny  animals  tha.t  have- 
been  exposed  to  any  communicable  disea.se  and  to  provide  for  the 
safe  tra.nsportation  of  those  animals  vmich  may  be  exported. 

Through  enforcement  of  the  2S-hour  lav.g  animals  in  interstate 
transportation  receive  humane  trea.tmxent,  a.rrive  at  destination  in 
better  condition,  and  have  a  lower  death  rate  v/hile  in  transit. 
Shrinkage  in  v.reight  is  also  reduced,  resulting  in  a  corresponding 
saving  in  the  meat  products  produced  from  the  livestock. 
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General  Pirn — Cooper?, t ion  with  States;  Disease  control  and  eradication 
vrork  is  carried  on  in  cooperation  v;ith  the  States  involved.  In 
public  stockyards  v/ork,  an  inspection  force  is  maintained  at  principal 
market  centers  to  nrevent  the  dissemination  of  livestock  disea.ses 
by  detecting,  segregating,  and  supervising  the  appropriate  treatm.ent 
or  other  disposal  of  animals  affected  uith  or  ej:posed  to  contagious,  . 
infectious  or  comrnunica.ble  disease,  and  supervising  the  treatment 
and  disinfection  of  all  cars,  trucks,  and  other  conveyances  used  in 
the  transportation  of  infected  animals,  and  all  pens,  chutes  and 
alleys  in  v/hich  such  animals  are  handled.  In  the  import  vrork  under 
this  item  inspectors  are  assigned  to  stations  along  the  international 
boundaries  and  on  the  seacoast  to  inspect  animals,  and  when  necessary 
to  place  them  in  ouarantine,  and  to  inspect  animal  byproducts,  hay, 
straw,  etc.  In  export  work,  animals  ane  inspected  and  tested  at 
ports  and  in  the  various  districts  of  origin  throughout  the  country. 

kith  respect  to  the  2S-hour  law,  records  of  the  railroads  are  examined 
in  certain  localities  to  find  violations.  Such  violations  are  then 
reported  to  TJashington  v;here  they  are  analyzed.  The  railroads  are 
■  notified  of  the  apparent  violation  and  invited  to  present  any  addi- 
tiona.l  information  if  they  think  there  v;as  an  excusable  reason  for  the 
violation.  Then  the  cases  are  prepared  and  sent  to  the  Department 
of  Justice  for  handling  through  the  Courts.  IQaen  time  permits, 
feeding  stations  are  inspected  to  see  tha.t  they  are  adequate  and 
railroad  representatives  are  contacted  to  find  ways  of  preventing 
future  violations.  It  is  the  desire  of  the  Department  to  reduce 
violations  to  a  minimum  rather  than  allovr  conditions  to  exist  which 
will  bring  an  ever-increasing  number  of  violations. 

Progress  and  Current  Program; 

Scabies  eradication;  During  the  fiscal  year  19^5  inspections  a.nd 
supervised  dippings  of  sheep  in  the  field  totaled  7>637»l68  and 
305,103,  respectively.  Infection  v^as  found  in  ^S6  flocks  v/hich  was 
nearly  24^  less  than  for  the  previous  3?’ear.  All  but  a  comparatively 
fev;  of  the  infected  flocks  v/ere  located  in  Louisiana,  and  in  midvrestern 
farm  States.  In  aJl  the  cooperating  States,  except  Louisiana  where 
circumstances  have  ma.de  it  necessary  to  defer  systematic  dipping, 
satisfactory  progress  has  been  made.  A  few  cases  of  reinfestation 
in  areas  where  the  disease  had  been  completely/  eradicated  were 
promptly’-  dealt  wuth. 

Cattle  scabies  eradication  v/ork  was  continued,  v/ith  1,551  >991 
inspections  in  the  field  and  73.993  dippings  supervised.  A  few 
cases  were  found  in  previously/  infected  aueas  in  ITcbraska  and  in 
an  adjoining  State,  shovring  the  need  for  continual  vigilance  to 
guard  against  the  spread  of  undiscovered  infection.  The  Bureau 
also  assisted  in  handling  a  few  cases  of  sa.rcoptic  mange  in  severa.l 
widely  separated  States. 
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Control  over  interstate  shipment  of  livestock  for  the  purpose  of 

preventing  the  spread  of  conirainica.Tjlo  diseases;  During  the  fiscal 
year  19^5  inspection  forces  at  public  stockyards  disclosed  3^9 

diseased  lots  of  cattle,  sheep,  and  sv;ine,  involving  13,210  animals, 
exclusive  of  animals  v/hich  reacted  to  the  test  for  tuberculosis  or 
brucellosis.  These  forces  are  making  every  effort  to  prevent  the 
spread  of  livestock  diseases  by  the  prompt  detection  of  animals 
effected  i-.'ith  communicable  diseases,  and  immediately  treating  the 
animals  and  the  premises  and  the  transporting  vehicles  in  a  manner 
v;hich  v;ill  minimize  the  danger  of  spreading  the  infection.  They 
also  fiirnish  information  to  the  State  livestocli  sanitary  officials 
which  aids  them  in  eradicating  the  disease  at  point  of  origin. 

During  the  yean,  the  Bureau  continued  to  coopera^te  v;ith  the  ife.r 
Department  in  protecting  the  health  of  its  horses  and  mules  by 
assi.gning  experienced  em.ployees  to  supervise  the  cleaning  and  the 
disinfection  of  cars  and  other  vehicles  and  stockjrard  pens  and 
ecuipraent  ’used  in  the  handling  and  the  shipmjent  of  these  animals 
from  concentration  points  to  Army  posts  and  from  Army  posts  to 
various  locations  v;here  maneuvers  vrere  being  held. 


Inspections  at  Public  Stockyards 


1944 

1945 

Sstiraated, 

1946 

Estimated, 

1947 

Number  of  stockyards 

operating  . 

4S 

45 

45 

49 

Located  in  cities  . 

46 

43 

43 

47 

Animals  inspected: 

Cattle  . 

23,412,0S3 

26,537,725 

27,000,000 

26,500,000 

Sheep  . 

29,150,427 

27,686,313 

27,500,000 

28,000,000 

Swine  . . 

Total  animals  inspected 

45,152,111 

23,274,940 

23,000,000 

35,000,000 

9T77l^T52r 

82,5^3,973 

— u 

0 

0 

0 

0 

0 

89,500,000 

Animals  dipped  and 
immunized; 

Cattle  dip'oed . 

1,707 

3,112 

3,000 

3,000 

Sheep  dinped  . 

28g,90S 

167,143 

167,000 

200,000 

Swine  immunized  . 

433,166 

274,312 

350,000 

400,000 

Total  animals  dipped 

and  immunized  .  .  . 

728,731 

444,572 

520,000 

603,000 

Infectious  cars  received 

372 

2S9 

300 

320 

Cars  cleaned  and 

disinfected  . 

3 ,396 

.  2,934 

3,200 

3.500 

The  above  fijguros  are  not  fully  indicative-  of,  the  amount  of  work 
involved  for  the  reason  that  a  very  large  percentage  of  livestock  move¬ 
ments  are  by  motor  truck  rather  than  by  railroad.  More  work  is  reauired 
in  the  inspection  of  truck  shipments  than  in. the  inspection  of  shipments 
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received  137  rrAl.  In  order  to  keep  pe.ce  v;ith  this  increased  truck  move¬ 
ment  most  of  the  stock3''f'rds  have  "been  compelled  to  divide  their  larger 
pens  into  smaller  pens  suitable  for  holding  a  fev;  animals  each.  This 
has  the  effect  of  slov.dng  dora  our  inspection  work  since  it  is  necessary 
for  our  emplo3’’ees  to  enter  each  pen  to  make  a  proper  examination  of  all 
a.nimals  received  in  the  yards.  At  one  of  our  largest  stockyards  this 
subdivision  of  pens  in  the  sheep  division  ha,s  reduced  the  natural  light 
to  such  an  extent  that  it  ha.s  become  necessary  for  our  employees  to 
examine  each  animal  with  the  aid  of  a  flashlight  during  practically  the 
entire  da-y,  which  has  a  decided  slov/ing  effect  on  inspection  activities. 

Determination  by  inspectors  in  the  field  of  the  existence  of  disease; 

In  continuing  the  cooperative  work  v;ith  the  State  authorities  to  determine 
the  existence  of  dourine  of  horses  satisfactory  progress  was  made.  Work 
in  the  field  consists  of  dravdng  blood  sa.mples  from  all  horses  in  the 
area,s  involved  and  forv/arding  serum  from  ea,ch  sample  to  Washington  for 
complement-f ixalion  test  in  the  Bureau's  laboratory.  All  horses  found 
by  the  test  to  be  affected  v/ith  dourine  are  d,estroyed.  The  disease  ^ 

appears  to  be  eradicated  in  the  previously  infected  areas  of  California  ^ 
and  Wevada..  The  only  infection  disclosed  v;a,s  in  the  State  of  Arizona  on 
one  of  the  Indian  reservations  v;here  the  work  is  carried  on  in  cooperation 
vdth  the  Office  of  Indian  Affairs.  The  operations  are  costly  because 
most  of  the  horses  in  the  infected  area  .are  vdld  range  animals  difficult 
to  gather  and  handle,  especially  under  the  topographical  and  climatic 
conditions  of  the  region.  Of  the  nearly  7 >677  horses  tested  only  a 
fraction  of  1^  v/ere  found  to  be  affected  \dth  dourine  and  destroyed. 

The  disease  exists  in  the  same  general  region  in  the  Republic  of  Mexico 
and  the  Burea;’.  continued  its  cooperation  with  Mexican  authorities  in 
testing  over  ^00  horses  of  vrhich  69  v/ere  adjudged ■  reactors  and  destroyed. 


Bureau  employees  continued  to  furnish  assistance  in  administering  pre¬ 
ventive  treatment  to  Indian  ovned  cattle  on  reserva-tions  where  a,nthrax 
infection  is  knov/n  to  exist.  Prompt  and  careful  invostigalion  was  made 
of  all  reports  of  cases  suspected  of  being  foot-and-mouth  disease. 


Inspection  and,  nua.ra.ntine  of  import  animcals;  All  livestock  offered  for 
importation  v/ere  inspected  to  determine  their  freedom,  from  disease,  as 
provided  by  lay/.  Over  680,000  hea.d  of  livestock  v/ere  inspected  at  the 
various  ports  of  entrj?’,  v/hich  is  m.ore  than  tv/ice  the  number  inspected 
in  the  previous  year.  During  the  year  10,305  head  of  livestock  v/ere 
refused  entry  on  account  of  disease  and  a  fev/  were  detained  for  further 
observation  and  testing  for  the  purpose  of  determining  their  freedom  from 
infection.  The  number  and  kind  of  animals  inspected  during  the  fiscal 
year  19^5  v/ere  as  follov/s: 


Ports  of  entry 

Cattle 

Sii/ine 

Sheep 

Goat  s 

Horses 
and  mules 

Asses 

Others 

Ocean  ports  . 

78 

5 

53 

1 

10 

Cana.dian  border  ports 

65,790 

606 

233.731 

119 

18,733 

2 

38 

Mexican  border  ports  . 

357.077 

86 

1,812 

4 

2,019 

88 

1 

Total . . 

422,867 

692 

235,621 

128 

1/  20,805 

91 

% 

ly  Of  this  number  15^  were  mules. 
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Supervision  over  the  importation  of  hides  F.nd  other  animal  byproducts, 

forage,  etc.; Under  this  project  during  the  fiscal  year  I9U5,  supervision 

v/as  exercised  over  the  entry  of  various  animal  ■b3'products ,  ha.y  and  stra.v;, 
v/hich  may  he  the  means  of  introducing  the  infections  of  livestock  diseases. 
The  very  large  volume  of  such  products  included  more  than 
import  hides  and  skins,  of  v/hich  over  proceeded  from  countries 

where  foot-and-mouth  disease  or  rinderpest  exists.  All  railroad  cars, 
trucks,  and  premises  involved  in  the  transportation  and  handling  of 
restricted  import  products  v/ere  disinfected. 

Inspection  a.nd  testing  of  aniimls  for  export;  Uu.ring  the  fiscal  year 
19^5  p  total  of  06,206  animals  v;ere  inspected  prior  to  exportation  in 
accordance  v.-ith  Department  regulations  and  in  order  to  meet  the  reouire- 
ments'of  destina.tion  countries.  The  export  inspections  ha.ve  increased 
ma.teriall;/-  during  the  past  two  years  and  inspections  during  the  j^-ear 
represent  more  tha.n  three  times  the  number  of  the  previous  year.  Control 
v/a.s  exercised  over  the  eouipment  and  facilities  of  vessels  receiving 
export  livestock  to  assure  the  provision  of  space  and  fittings  necessary 
for  humane  treatment  a.nd  safe  tra.nsportation.  In  the  fiscal  year  19^5  > 
the  nuraher  and  kind  of  animals  inspected  for  export  v/ere  as  follov/s: 


Kind  of  Animals 

To 

Canada. 

To 

Mexico 

To  other 
Countries 

Total 

Cr.ttle  . 

85 

8,746 

2,834* 

11,665 

Sv/ine  . 

3 

25,593 

2,511** 

28,107 

Sheep  . 

s 

25,744 

1,066 

26,818 

Goats  . 

6 

12,500 

93 

12,599 

Horses  . 

219 

933 

2,438 

3,590 

Mule  s  . . . 

2 

193 

3,040 

3,235 

Asses  . . . 

-  - 

88 

39 

127 

Other  animals  . 

4g 

17 

_  _ 

65 

Total . . . . 

371 

73,814 

12,021 

86,206 

**1S  Canadia.n  sv/ine  included  in  this  number. 


Eradicating  cattle  ticks;  The  cattle  fever  tick  is  the  only  natural  carrier 
of  the  disease  splenetic  or  tick  fever  of  cattle  and  v/ith  its  elimination 
this  disease  is  eradicated  and  the  costly  cua.rantine  restrictions  and  other 
losses  chargeable  to  this  parasite  are  removed.  Most  of  the  country/  formerly 
infested  is  now  tick-free.  Practically^  all  cattle  in  continenta,!  United 
States  are  nov/  non- immune  to  tick  fever  and,  therefore,  must  be  protected 
from  this  tick  if  losses  from  this  disease  are  to  be  avoided. 

At  present  the  principal  danger  of  reinfestation  is  by^  the  introduction  of 
fever  ticks  on  stra.y  or  smuggled  animals  from  Mexico.  All  Mexican  territory 
adjacent  to  the  international  boundary  along  the  lov/er  Rio  Grande  is  fever- 
tick- infested.  In  adjacent  areas  in  the  United  States  it  has  been  necessary  ' 
to  ma.intain  and  patrol  a  buffer  cuanantined  a.rea  on  a.  na.rrovr  strip  of  Texas 
countryalong  this’ border  from  Del  Rio,  to  tlio  Gulf  of  Mexico.  On  severa.l 
occasions  duming  the  past  year  fever  ticks  v/erc  brought  into  that  area,  on 
Mexican  livestock  and  on  at  lea.st  one  occasion,  notwithstanding  preca.ution- 
a.ry  measures  ta.ken  by/  the  Bureau  and  the  cooperation,  of  other  Government 
agencies,  smugglers  using  tick-infested  horses  crossed  the  oua-rantined 
strip  and  entered  the  free  area  of  Texas,  thus  c::q30sing  part^of  four 
counties  to  reinfestation. 


Under  the  supervision  of  Bureau  employees  and  coopera-ting  a-gencies  engp-ged 
in  this  project  7 » 796, 315  inspections  and  dipping’s  of  cattle  and  524,664 
inspections  or  dippings  of  horses  and  mules  v/ere  conducted. 
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Considera'ble  re  infestation  remp.ins  in  Puerto  Paco  R.nd  an  extensive  dipping 
cpjnpaign  is-  "being  conducted  on  tha.'t  island.  In  .addition  to  cattle,  horses, 
and  mules,  it  v;as  necessary  to  treat  sheep  and  goats  on  infested  premises 
and  3S7».727  inspections  or  dippings  of  these  animals  were  mp.de. 

ITo  cha.nge  was  made  during  the  year  in  the  area  held  under  Pedere,!  qua.rantine. 

Of  the  9^5  counties  in  15  Southern  and  Southvrestern  Stcates  under  Federal 
qua.rantine  in  I906,  when  tick  eradication 'was  first  underta.ken,  977  have  "been 
relea.sed  and  the  o  remaining  counties  cont.aining  qua.rantined  .area  a.re  located 
along  the  Mexican  "border  in  Texas. 

Control  of  hog  choler.a  and  rel.ated  swine  diseases;  Hog  cholera  is  present  in 
practically  all  sections  of  the  country.  It  continues  to  "be  the  most  serious 
and  costly  ailment  of  swine  and  where  it  is  not  kept  under  control  hog  pro¬ 
ducers  suffer  enormous  losses.  Swine  erysipelas,  especially  in  the  Corn  Belt, 
apx^ears  to  "be  "becoming  more  prevalent  and  there  is  a  grov/ing  demand  for  ex¬ 
perienced  veterinary  assistance  in  its  diagnosis  .and  to  prescri"be  effective 
control  mep.sures.  tlsixally  "but  one  veterinarian  is  assigned  to  this  project  iii 
a  State  and  there  is,  therefore,  a  large  demend  for  the  services  of  these  em- • 
ployees  to  advise  how  swine  ailments  may  "be  avoided,  to  correctly  diagnose  dis¬ 
ease  when  it  occurs,  and  to  recommend  the  control  measures  that  should  "be  ta^n. 

Enforcement  of  the  2g-hour  lavr  (Prod.uction  and  Marketing  Administration);  '.^bixe 
the  movement  of  livestock  "by  rail  in  fiscal  year  19^5  Q.id  not  increa.se  m.ateri- 
ally  over  that  of  the  previous  year,  more  violations  v;ere  reported.  Because 
of  changes  in  schedules,  railfoa.'d's  have  developed  and  put  into  use.  facilities 
for  resting,  vratcring  and  feeding  'animals  at  'ooints  not  generally  used  in  the 
past.  As  a.  result  of  extra  tolerance  due  to  wartime  a.dversities ,  only  a"bout 
50  percent  of  the  cases  reported  vrere  proseciited  during  the  v/ar  years  compared 
with  .approximately  75  percent  during  the  period  "before  the  v/ar. 

Euning  the  past  year  visits  xv'ere  made  to  a  large  num"ber  of  livestock  markets 
and  feed- in- transit  stations  to  o'bserve  the  enforcement  xi/ork  and  confer  with 
officials  of  the  railroaids  and  stockyards.  Records  were  examined  to  obtain 
inf or.ma.tion  regarding  the  loa.ding  and  unloading  of  livestock.  Mea.s'ures  to 
obtain  this  information  on  shipm.ents  destined  to  points  not  yet  covered  by 
this  service  are  being  developed. 

Euring  the  la,st  ye.ar  2,181  violations  on  the  part  of  the  railroads  were- re¬ 
ported.  Investigation  vjas  completed  in  1,175  cases  leaving  at  the  first  of 
the  year  a  ba.cklog  of  m.cre  tha.n  1,000  cases — a.lmost  as  many  as  ca.n  be  proces^  . 
v/ith  existing  resources  during  the  entire  ciirrent  jrear.  Of  the  violations 
investigated  la.st  year  65I  V'ere  sent  on  for  prosecution,  and  52^  did  not  v/arrant 
court  action  because  failure  to  comply  v/ith  the  law  was,  in  each  case,  -ana-void- 
able.  Advice  was  received  during  the  jbb.t  on  the  disposition  of  626  ca.ses  by 
the  courts  in  which  penalties  aggregating  S66,000  v;ere  imposed;  that  is  an 
increase  of  23  percent  over  the  $53»600  imposed  in  the  fiscal  year  1944. 

The  following  table  shov;s  the  violations,  convictions  and  penalties  for  the 
last  four  fiscal  years: 


Item 

Fiscal  Year 

1942 

1943 

1944. 

1945 

"'Violations  reported . 

757 

1,916 

2,13s 

2,181 

"'.^iola.tions  referred  to  Solicitor  ....... 

504 

613 

795 

651 

Violf'tions  referred  to  Eepartment  of 
Justice  . 

473 

442 

866 

512 

Cases  terminated  during  year  . . 

299 

511 

542 

649 

Cases  nending  end  of  year  . 

328 

256 

773 

6^7 

lumber  o'f  convictions  . 

230 

455 

490 

626 

Amount  of  penalties  .' . 

$29,750 

$48,050 

$53,600 

$66,000 

^  126  - 


(f )  Meat  Inspection 


AiDpropriation  Act,  1946  . . . . . . . . .  $7,800,000 

Anticipated  suppleinental  for  additional  costs  due  to  the 

Federal  ^nployees  Pay  Act  of  1945  .  1,590,000 

Total  anticipated  available,  1946  .  9,390,000 

Budget  estimate,  1947  . . . . .  9,1^0,000 

Change  fo  r  194.7  : 

Overtime  decrease  . . . . .  -230,000 


PROJECT  STATEMSHT 


Project 

I9“t5 

.  1946 
(estimated) 

1947 

(estimated) 

Increase  or 
decrease 

Production  and  Marketing 

Administration: 

1,  Mea.t  inspection  opera.- 
tions  at  plants  under  the 
Federal  meat  inspection 
service . . . . 

$7,642,341 

$g,9S4,652 

$8,984,652 

2.  Determination  of  a.dul- 
te rat ions  and  other  ob¬ 
jectionable  conditions 
in  meat  and  mea.t  food 
products  .by  laboratory 
analysis  . 

93,200 

108,500 

108 , 500 

3,  Inspection  of  imported 
mea.ts  and  meat  food 
products  . 

31,066 

35,400 

35,400 

4.  Overtime  pa,v . 

1,564,556 

153 

28.978 

229,462 

-229 , 462 

Covered  into  Treasury  as 
miscellaneous  receipts, 
Public  Law  529  . . 

Unobligated  balance  . 

Total  available.  Produc¬ 
tion  and  Marketing 
Administration  . 

9.360,294 

9,358,014 

9,128,552 

-229,462 

B\n*eau  of  -ci-nimal  Industry: 

5.  ’Chemica-l,  pathological, 
and  zoological  investiga- 
tions  relating  to  meat_^ 
inspection . . 

25. **97 

31,448 

31,448 

6,  Overtime  pay  ......... 

4,287 

538 

—  — 

-538 

Covered  into  Treasury  an 
miscellaneous  receipts. 
Public  Law  *029  . 

1 

Unobligated  balance  . . 

2,045 

—  . 

—  — 

Tota-l  available,  Bureau 
of  Animal  Industry  ,,, 

31,830 

31.986 

31,448 

-538 

Grand  total  availa.ble  ,, 

9,392.124 

9.390,000 

9,160,000 

-230,000 

(1)  Decrease  of  ^-230,000  due- to  elimination  of  overtime. 
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Project 

191*5 

1945 

( estimated) 

1947 

( estimated) 

Increase  or 
decrease 

Transferred  to  "Salaries 
and  ei^enses',  O’ffice  'o'f 
'Informa,tion,  Department 

of  Agriculture"  . 

Anticipated  supplementa.1 
.  ■  Total  estimate  'dr  'ap¬ 
propriation  (1945 
adjusted  for  com- 
paratility)  . 

'  '+10,100 

-1,590,000 

9,402,224 

7,800,000 

9,160,000 

(l)  Decrease  of  $230,000  Aiie  to  elimiiuition  of  overtime.' 


c 
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WOEK  UNDER  THIS.  APPROPRUT ION. 

013,1  ective;  major  purposes  of  the  present  system  of  meat  Inspection 

are  (l)  to  examine  food  animals  including  cattle,  sheep,  swine,  goats, 
and  horses  prior  to  slaughter  to  eliminate  diseased  animals;  (p)  to 
conduct  a  thorough  post  mortem  examination  of  each  animal  at  the  time 
of  slaughter  to  search  out  and  eliminate  diseased  and  otherwise  unfit 
.  meat;  (Jitc  destroy  diseased  and  otherwise  unfit  meat;  (4)  to  see  that 
meat  and  meat  products  are  kept  clean  and  wholesome  during  the  stages 
of  preparation  into  articles  of  food;  (5 )  to  guard  against  the  use  of 
harmful  preservatives  and  other,  deleterious  ingredients;  (6)  to  cause 
sound  and  wholesome  meat  and  meat  products  to  he  marked  as-  having  heen 
"inspected  and  passed";  (7)  to  req.uire  informative' labeling  and  to 
prevent  the  use  of  false  and  deceptive  labeling  on  meat  and  meat 
products;  (g)  to  certify  meat  and  meat  products.for  export;  (9 )  to 
inspect  meat  and  meat  products  offered  for  importation  into  this 
country;  (lO)  examine  meat  and  meat  products  for  compliance  with  ^ 

'  specification  requirements  of  governmental  purchasing  agencies  and  (ll ) 
to  assure  proper  post-mortem  diagnosis  and  dispostion  of  carcasses  in 
unusual  cases;  to  conduct  research  on  methods  of  treatment  of  carcasses 
•and  tissues  to  meet  requirements  of  meat  inspection  regulations;  and  to 
conduct  research  on  abnormp.1  conditions  in  meat  or  its  products  through 
investigations  of  suspected  feeding,  management,  or  packing  procedures 
or  of  diseases  or  parasites  to  which  the  conditions  might  be  attributed* 

The  Problem  end  Flan  'of  Ivork; 

(1)  In  connection  with  Meat  Inspection  Service;  The  Meat  Inspection 
Service  hen  for  many  years  been  an  important  and  fundamental  in¬ 
fluence  in  the  production,  marketing,  and  distribution  of  livestock 
and  meat  and  meat  products.  Since  approximately  7-i  percent  of  all 
animals  slaughtered  for  food  are  affected  with  some  abnormal  or  diseased 
condition  vrhich  is  seldom  apparent  except  to  especially  trained  in¬ 
spectors,  it  is  necessary -that  such  inspectors  esamine  individually 
each  animal  slaughtered  for  food  purposes.  Also,  meat  and  meat 
products  being  highly  perishable  a.nd  readily  contaminated,  their  pro¬ 
cessing,  preparing,  and  packing  must  be  conducted  in .adequately 
equipped  plants  -under  close  inspect! onal  s.uper'vision. 

Condemned  meat  and  meat  products  must  be  destroyed  under  strict 
super'vision  to  prevent  their  use  as  human  food  and  to  prevent  their 
contaminating  other  mea,t  and  mee.t  products  d-uring  handling. 

To  assure  the  wholesomeness  of  processed  meat  and  meat  products 
it  is  necessary  to  control  the  use  of  ingredients  going  into  their 
preparation.  These  a,re  also  inspected  for  wholesomeness  and  only 
those  are  permitted  to  be  used  which  are  fit  and  will  in  no  way  '  ■ 

affect  adversely  the  wholesomeness  of  the  meat  and  meat  products. 

All  labels  used  at  inspected  establishments  on  meat  and  meat  products 
must  be  approved  in  advance  of  their  use.  Labels  are  required  to 
inform  the  purchaser  concerning  the  articles  on  which  they  are  used. 

Also  a  label  is  not  permitted  to  be  used  if  it .contains  any  false 
or  misleading  statement  or  other  feature. 
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Foreign  countries  adcept  meat  and  meat ‘products  from  this  countr7 
only  if  Federally  inspected  and  pa.ssed  and  identified  as  such. 

Export  shipments  are  identified  with  special  meat  inspection  ex- 

■  port  stajnps*  ‘To  meet  the  requirements  of  certain  countries,  hovrever, 
special  meat  inspection  certificates  are  also  furnished.  This  ha-ck- 
ground  of  inspection  for  American  export  meat  and  meat  products  ha.s 
maintained  an  open  rae-Tket  for  these  iDroducts  throughout  the  vjorld, 

•  Under  the  Import  Meat  Act  and '  the  Mea-t  Inspection  Act,  the  Secretary 
of  Agriculture  ma,y  determine  wha.t  raeat  and  meat  products  may  he 
offered  for  import  hy  countries  having  a  national  system  of  in¬ 
spection  which  is  the  substantial  equivalent  of  the  system  amintained 
in  the  United ’States,  Each  consignment  is  carefully  inspected  to 
ascertain  that  only  meat  and  meat  products  which  hs.ve  been  properly 
certified  from  abroad  are  accepted  and  that  they  are  sound,  wholesome, 
and  othervrise  fit  for  food  and  truthfully  labeled,  Throxigh  this 
procedure  imported  neat  and  meat  products  are  required  to  comply 
with  the  seme  standards  a,s  those  for  similar  domestic  products, 

(2)  In  connection  v/ith  related  research:  It  is  imperalive  thab  proper 
diagnosis  be  made  of  disea.sed  or  other  questionable  conditions  en¬ 
countered  in  food-producing  animals  at  the  time  of  sla-ughter. 

This  prevents  the  distribution  of  any  unwholesome  meat  or  meat  pro¬ 
ducts  to  the  general  public  or  to  our  armed  forces  and  Allies  and 
assists  in  the  conservation  of  our  meat  supply.  To  accomplish  this, 
an  immediate  investigation  is  required  of  unusual  biochemical,  path¬ 
ological,  and  zoological  conditions  or  symptoms  which  inevitably  arise. 
It  has  hot  been  necessary  to  establish  special  laborabories  for  this 
purpose  ina.srauch  as  highly  specialized  facilities  v/hich  may  be  utilized 
with  a.  minimum  of  cost  and  a  mancimum  of  efficiency  have  been  available 
for  many  years  in  the  Bureau  of  Animal  Industry'', 

Examples  of  Progress  and  Current  Programs; 


Meat  inspection  opcrabions  at  packing  plants;  During  the  vrar  the  demands 
of  the  Army,  Ua-vj/,  Lend-Lease ,  ' and  other  agencies  for  inspected  raeat  and 
meat  products,  coupled  with_  increased  civildan  demands',  required  extension 
of  the  inspection  service  from  679  plants  in  19^2  to  1,050  plants  in  19^5» 
an  increase  of  5^-»5  percent..  This  includes  629  plants  under  inspection 
prior -to:. the  w9.r,_27Q:l)lants  that  Successfully  qualified  for  full  inspec¬ 
tion  during  the  >;a.r,  abd  15I  plants  under  partial .  inspection,  ^he  151 
plants- under  partial  inspection  in  19^5  o^ly  supervisory  cost 

since  the  inspectors  at  these  xolants  were  actually  detailed  by  the  Amy 
to  perform  regular  mea.t  inspection  service.  Several  of  these  plants  ha.ve 
applied  for  full  inspection  aud  it  is  anticipated  that  there  will  be  some 
net  addition  to  the  inspection  load  from  this  source  during  the  next  year. 
Already  the.  mebority  of  the  27©  plants  that  Qualified  for  full  inspection 
during  the  have  requested  that  the  inspection  be  continued  at  their 
plants  for  an  indefinite  period. 


Appro xiraa.tely  70  percent  of '  all  meat  animals  killed  annually  are  slaughtered 
and  processed  under  Federa-1  inspection.  It  is  estimated  that  ' about  one- 
half  of  the  remadnder  are  slaughtered  by  fanmers  bn  the  fa.rm,^  Although 


the  nunher  of  cattle  and  calves  inspected  during  fiscal  iree.r  19^5  continued 
to  increase,  the  total  nuniher  of  all  species  of  ajiina.ls  inspected  de¬ 
creased  from  the  all  tine  high  of  118,101,636  in  1944  to  an  estimated 
9‘t,370,7ll  in  1945,  vfhich  approzina.tes  1943  and  is  9*000,000  more  than  in 
1942,  The  decline  in  1945  from  1944  resulted  from  the  drop  in  hog  pro¬ 
duction  helovr  the  record  level  of  the  previous  year,  ^he  decline  in  total 
ante-norten  and  post-norten  inspections  in  1945  ^'^as  la,rgely  offset  hy 
(1)  the  extension  of  inspection  service  to  1,050  estahlislments,  a,  new 
high,  in  393  cities  and  tovns  (conpa.red  with  944  esta.blishnents  in  363 
cities  and  tovms  in  1944),  (2)  the  slaughter  of  over  1,600,000  more  cattle 
under  Federal,  inspection  in  1945  than  in  1944,  a.nd  (3)  the  increased 
volume  of  products  totaling  more  than  200,000,000  pounds  in  1945  examined 
for  compliance  vrith  purcha.se  specifications  for  other  Government  agencies. 

The  tables  vrhich  follov?  indicate  the  volume  and  scope  of  the  meat  inspec¬ 
tion  r.ctivities, 

Humber  of  Ssta.blishments  Covered 


Fiscal  Year 

;  Ssta,blishr.ients  ;  Cities  end  To''jms 

iglfi 

:  668 

257 

1942 

:  679 

264 

igp 

;  842 

336 

1944 

:  944 

363 

1949 

:  1,050 

.  393 

iUlimals  Inspected,  Ante-Mortem  and  Post-^Morten 

-lint e -Mortem  Inspection 

Fiscal 

Animals 

Anirmls 

Minimal  s 

Tots,l  Anima,ls 

Year 

Passed 

Suppectedl 

Condemned 

Inspected 

'  1941 

81,818,132 

243TOO5 

3177^ 

82,092,906 

1942 

25.777,095 

251,804 

34,291 

86,063,190 

19P 

95,156,504 

248,981 

43,511 

95,^^8,996 

1944 

117,769,389 

276,458 

55,789 

118,101,636 

1945 

94,130,084 

262,347 

46,922 

94.439.353 

Post-Mortem  Inspection 


Fisca.l ; 
Year  ; 

Carcasses 

Pa.ssed 

Carcasses 

Condemned 

Tota.l  Carcasses 
Inspected 

1941  ; 

81. 799, 343 

262,848 

82,062,191 

1942  : 

85,749,940 

278,012 

86,027,952 

1943  : 

95,082,760 

320,778 

95.403,53s 

1944  : 

117,656,285 

387,77^ 

118,044,059 

1945  : 

94.028,231 

361,269 

94,389,500 

Disturbed  na.rket  conditions  under  which  imma.ture  ca.lves  and  cc-ttle  in  poor 
flesh  ha.ve  been  sent  to  market  have  caused  the  p)ercentage  of  condemnations 
to  increase  since  1943,  This,  of  course,  ha.s  placed  an  additional  burden 
of  vigilance  on  the  inspection  service  to  detect  and  eliminate  unvdiolesome 


Inspection  of  Animals  by  Species 


Ante-I'iortem 

Inspections 

1941 

■  1942 

:  1943  T 

1944  r 

“T955 

Co.ttle . 

10,13.1,469 

11,767,096 

:  11,577,874: 

12,922,460: 

14,528,808 

Calve  s . 

5,396,433 

5,548,431 

:  .5,093,324: 

6,280,148; 

7.677.057 

Sheep  and 

Lanhs  .... 

l7,S17,5Sg 

18,555,117 

:  21,817.259: 

23.852,147: 

22,078,156 

Goats  . 

5,476 

9,51s 

:  30,960: 

10,524: 

10,964 

Sv/ine  . - 

48,727, 23s 

50,152,218 

:  56,889,559: 

74,975,659: 

49,484,599 

Horses*  .... 

14,652 

30,810 

:  40,020: 

■  60,698: 

59,769 

Total  .... 

82,092,906 

86,063,190 

:  95,448,996: 

118,101,636: 

94.439,353 

Post-Morten 

Inspections 

1941 

1942 

'W^  T 

ip4  r 

■T945 

Cattle  . 

10,126,861 

11, 761..  746 

11,572,285: 

12,915,664: 

14^518,519 

Calve  s . 

5.393,566 

5,544,745 

5,089,331: 

6.273.537; 

7,667,156 

Sheep  and 

Lanhs  .... 

17,811,612 

13,547,305 

21,804,016: 

23,837,737: 

22,664,800 

Goats  . 

5,452 

9,498 

30,891: 

10,503; 

10,893 

Swine  . 

48,710,059 

50,133,271 

56,867,080: 

74,946,117: 

49,468,458 

Horses*  .... 

i4,64i 

30,787 

39,935: 

60 , 501 : 

59,674 

Total  .... 

82,062,191 

86.027,9"^ 

95,403,538:' 

118,044,059:" 

94,389,500 

*Horses  are  sl.aughtered  and  their  neat  handled  and  prepared  in 

separate 

e Stahl ishnents  from  those  ho.ndling  cattle,  ca.lves 

,  sheep,  goa.ts,  and 

swine. 

Processed  meoJ 

and  Tieat  food  products 

Ea.ch  type 

of  meat  processing 

reouires  the  application  of  detailed 

inspection  procedures  hy  specialists 

to  insiirG  cler 

.nliness,  truthful  labeling,  and  the 

utilization  0 

f  pure  and 

wholesome  processing  materials.  The 

-■uantity  of  meat  and  neat 

food 

products  prepr 

.red  and  processed  under 

Federal  inspection  in  1945  less 

than  in  1944  dvie  to  the  decline  in  inspected  hog  slaughter. 

Mea.t  and  Meat  Pood  Products  Prepared 

and  Processed  Under  Federal  Inspection 

Clf 

-ssified  hy 

Fiscal  Years 

Fiscal 

Year  : 

Pounds 

1941  .  : 

10,514,837,866 

1942 

>  * 

12,039,492,563 

1943  : 

14,292,716,225 

1944  : 

16,707,58 

5.974 

Clg.ssified  "by  of  Product 


Product 

ig44 

1945 

Quantity  (Pounds) 

Quantity  (Pounds) 

Pla.ced  in  cure ; 

3eef  . 

134,123,636 

105,995,196 

Pork  . . . 

4,033,981,129 

2,806,340,563 

Snoked  and/or  dried; 

Beef  ; . 

53,160,412 

57.599,760  , 

Pork  . . . . 

2,367,808,744 

1,832,666,162 

Sausage; 

Presh  finished . . . . 

400,669, 726 

482,693.309 

Snoked  end /ore  ooked  . . , . , 

986,095,209 

1,101,017,588 

To  be  dried  or  seni -dried 

138,249,645'  ' 

145,436,630 

Loaf,  headcheese,  chili  con 

...  — 

C8.rne,  jellied  products , etc. 

212,307,595 

• '  ’ • '238,704,866 

Cooked  neat; 

3ee$ . . . 

35,226^730- • 

- -  32, -001, 488  ■ 

Pork . . . 

485,662^979  ■ 

369,791,177 

Canned  nea,t  and  neat  food 

uroducts; 

^eef . . . . . 

134,938  ,'998  •• 

233,604,900 

995,723,'6gO 

905.938,396 

Sausage  . . . 

215,572,407 • • 

•  210  ,'943, 237 

Soup . : . 

286,095,549 

292,735,653 

*»»«»  •••«••••••• 

489,267,128  ■ 

■  714.455,038 

Bacon,  sliced  . 

560,282,295 

454,974,882 

Lard; 

Rendered . . 

2, 339  ,'028, 779 

1,424,657,052 

Refined 

1,604,245,765 

1,163,382,544 

Rendered  pork  f at ; 

Rendered  . . 

,  .255,208,641 

143,801,698 

Refined . . 

i4i,102,201 

86,624,177 

Oleo  Stock  . . . 

i4s,565.173  : 

121,405,231 

Edible  tallow  . . 

104,238,280 

93.696.990 

Compound  containing  aninalfat 

255,810,912 

275,478,903 

Oleonargarine  containing 

' 

animal  fab 

59.965,997 

49,645,183 

Miscellaneous  . . 

60,018,956 

55,700,235 

Horse  Meat ; 

Cured . . 

_  _ 

814,834 

Chopped  . . , 

10,235,348 

8,871,887 

16,707. 585. 97>+ 

.13,408,978,079 

^  This  figure  represents  po\mds  inspected,.  Sone  of  the  products  nav  have 
been  inspected  r.nd  recorded  no’re  than  .once  due  to  having  been  subjected 
to  nore  than  one  processing  trea.tnent,’  such  as  (l)  cviring.and  (2)  canning. 
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Specification  examination;  During  fiscal  year  19^5  the  quantity  of  meat 
ejid  mea,t  food  products  ex&jnined  ty  mea.t  inspectors,  for  compliance  with 
purchase  specifications  for  other  Government  agencies  on  a  reimhursable 
"basis,  increased  200,000,000  po\mds  —  25  percent  over  the  previous  year, 
as  indica.ted  below; 

Specification  Examination  of  Meat  and: 

Meat  Dood  Products  •  ■ 


Branch  of  Government 

Fiscal  leaf* 

Fiscal  -  Year 

1944 

Fiscal  Year 

1945 

ITavy  Depa,rtment  . . 

(Pounds) 

671,630,601 
13,772,853 
6,117,028 
3, -614, 129 

73,685,214 

.870,600 

1,' 590, 133 
357,035 

2Q7,900 

1,234,263 

587,399 

(Pounds) 

494,766,677 

292,123,169 

12,649,763 

3,912,419 

823,376 

“708,-556 
'  '620,825 

279,224 

209,052 

'  'I22;i68 

(Pounds) 

631,898,252 
425,161,608 
17,231,340 
4,164,486 
313,978 
656,633 
"  568,134 
181,988 
575,686 
"  107,880 
*■  144,351 

Commodity  Credit  Corp.( Lend-Lease) 

Coast  Guard  . . ' . . 

War  Shipping  Administration  . 

Ma.rine  Corps . ' . . 

Department  of  Interior  . . 

Veterans  Administration  . 

War  Deuartment  (Engineers)  . 

Maritime  Commission  . . . 

Department  of  Justice  . . 

All  others  . . ; . ■ 

— 

Total  . . • . 

773.673,155 

806,^15:229 

1, 081004, 336 

The  trend  toward  Pederal  inspection,  together  vrith  a  program  for  expansion 
of  plant  fa.ciliti:es  in  many  of  the'  regularly  inspected  establishments, 
has  increased  the  number  of  sets  of  dravrihgs  ■and  specifications  of  pro¬ 
posed  construction  from  5^1  in  1944  to  748  for  1945  which  were  submitted 
to  the  meat  inspection  service  for  appro'va-1, 

Labels ;  Packers  . or  processors  a,re  required  by  law  to  submit  their  ,labels_ 
for  approved  prior  to  use.  In  1945»  l4,063  new  labels  or  sketches  for  <( 
proposed  labels  were  submitted  for  approval- — an  increase  of  573  over  1944, 
Actions  taken  ane  indicated  belov;; 


■  Item 

Fiscal  Year  ; 

•  •  194.4. . 

Fiscal  Year 

.  .  1945 

Dumber  of  labels  approved  for  use  at 
official  establishments  . . 

. ll,-53&‘  - 

12.365 

Dumber  of  labels  approved  for  use  on  im¬ 
ported  meat  and  mea,t  food  products  .... 

110 

'  74 

Humber  of  labels,  and  proposed  sketches 

1,842 

12.624 

of  labels,  returned  unapproved  . 

Total  number  of  labels  or  sketches  of 

la,bles  submitted  for  approval . 

13.490 

14,063 
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Certification  of  exeiirption.;  In  1945  ??•  total  of  44  certificates  of  exemption 
from  inspection  vrere  issued  to  retail  'butchers  and  dealers  vrho  usually 
ship  meats  in  intrastate  commerce,  pnd  who  desired  to  mrlce  interstate  ship¬ 
ments,  Periodic  inspections  vrere  made  of  the  premises  of  these  "butchers 
end  dealers  to  assure  that  the  meat  and  meat  food  products  \^re  produced 
under  sanitary  conditions  and  that  meat  inspection  requirements  vrere  met. 

The  trend  toward  Pederal  inspection,  together  v/ith  a  program  for  ex¬ 
pansion  of  plant  facilities  in  many  of  the  regularly  inspected  establish¬ 
ments,  ha,s  increased  the  number  of  sets  of  drawings  and  specific  actions 
of  proposed  construction  submitted  to  the  meat  inspection  service  for 
approval  from  ^ol  in  1944  to  748  during  1945. 

Prosecutions ;  Viola,tions  of  the  Act  during  the  past  fiscal  year  con¬ 
sisted  principally  of  the  transportation  or  offering  for  transportation 
of  nonfedera,lly  inspected  meat  in  interste.te  commerce.  Prosecutions 
were  obtained  in  22  such  viola.tions  requiring  payment  of  fines  ranging 
from  $20,00  to  $1,000  and  totaling  $5»485. 

Chemical,  pethological,  and  zoological  investige,tions  relating  to  meat 

inspection  (Bureau  of  -tinimal  Industry) ;  In  order  to  conduct  on  an  ef- 

ficient  basis  the  inspection  service  at  establishments  operating  under 
Pedere.1  nert  inspection  it  is  necessary  that  laboratory  examinations 
and  researches  be  conducted  on  disease  problems  in  food-producing  ani- 
mrls.  Such  vrork  hr.s  continued  to  be  conducted  in  the  research  labora¬ 
tories  of  the  Bureau,  Several  hundred  specimens  are  received  each  year 
vrhich  have  been  collected  a.t  establishments  located  in  various  parts  of 
the  country,  'through  these  diagnoses  and  researches  determinations  are 
me-de  en  to  whether  cancasses  or  parts  of  carce-sses  should  be  passed  for 
human  consumption  and  also  vrhether^  procedures  in  effect  at  esta,blishment s 
operating  under  Pedera.1  neat  inspection  are  such-  a,s  to  assure  a  product 
which  is  sound,  hes,lthful,  v/holesome,  and  fit  for  human. food. 

Paring  the  pant  fiscal  year  experiments  vrere  conducted  to  determine  the 
survival  time  of  trichinae  in  ground  pork  maint pined  at  relatively  low 
temperatures  (37°  to  42°  p).  The  object  of  this  vrork  vran  to  secure  basic 
information  that  could'be  applied  to  the  processing  of  dried  summer 
sausage  so  as  to  make  this  product  safe  for  consur^jtion  from  a  health 
standpoint.  The  results  obtained  confirmed  the  limited  vrork  done  the 
previous  year,  and  shovred  tha.t  brichinae  in  salted  ground  pork  retain 
their  infectivity  for  n  period  of  38  to  39  days;  hovrever,  vhen  the  meat 
\»ras  fed  42  to  43  days  after  conserva.tion  in  salt  it  produced  no  infection 
in  rats — anima-ls  thr t  are  highly  susceptible  to  trichinosis.  It  vran 
observed  in  the  course  of  these  tests  that  the  trichinae  in  sa-lted  meat 
retained  slight  vita.lity  a.fter  42  to  43  days,  despite  the  fact  that  they 
vrer^  no  longer  capable  of  producing  the  disea.se  trichinosis.  This  work 
is  being  continued  to  establish  on  a.  secure  scientific  ba.sis  the  period 
necessary  to  completely  destroy  the  vitality  as  vrell  as  the  infectivity 
of  these  pana,sites,^ 

Tests  vrere  ma.de  also  to  secure  ba.sic  informa.tion  on  the  time  necessa.ry 
to  kill  trichinae  a.t  temperatures  bSlow  their  thermal  death  point  vrhich 
is  131°  P.  Trichina.e  were  isolated  from  meat  heated  to  122°  P,.  and 
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maintrined  at  that  temperature  for  1,  2,  and '3  hours,  respectively. 

Although  signs  of  life  were  found  in  some  lo-rvae  kept  for  3  hours  at 
122°  P,,  none  of  the  para.sites  heated  as  specified  developed  vrhen  fed 
to  rats,  and  these  animals  did' not  acquire  trichinosis.  Pieces  of 
ra'bhit  nert  containing  trichina.e  were  heated  to  122°  P,  and  ma.intained 
at  that  temperature'  for  1,  2,  3»  ^^d  5  hours,  respectively.  Some  of 

the  heated  meat  was  then  fed  to  groups  of  rats  to  ascertain  whether  the 
trichinae  were  still  infective,  end  other  pieces  were  digested  artificially 
to  free  the  trichinae  for  microscopic  examination.  The  res-ults  shovred 
that  all  the  parasites  were  killed  only  in  the  meat  kept  at  122°  F,  for 
5  hours;  some  of  the  parasites  in  meat  so  heated  for  1  to  4  hours  still 
were  a.ctive.  In  the  feeding  tests  with  rats  it  wa.s  found  that  infection 
wr.s  produced  vuth  trichinous  neat  heated  at  122°  F,  for*  1  hour  'but  not 
with  that  heated  for  2  or  more  hours,  .  It  is  evident,  therefore,  that 
when  heated  the  pars.sites  lose  their  infectivity  before  they  are  Com¬ 
pletely  devitalized, 

A  hitherto  unreported  pathological  condition  affecting  the  musculature, 
tendons,  fasciae,  and  livers  of  hogs  wa,s  encountered.  The  condition  | 

vras  designated  as  progressive  ossifying  fihrositis,  A  similar  disea.se 
is  reported  a.s  occurring  occa.sionally  in  children.  In  tracing  the  af¬ 
fected  animals  to  their  point  of  origin  it  vras  found  that  27  pigs  on 
three  different  fanras  v^ere  sired  by  the  same  boar,  which  also  had  a 
history  of  being  a.ffected  with  the  disease.  The  evidence  indicates  ,that 
the  disease  occurred  on  the  ba.sis  of  an  inherited  predisposition  or 
susceptibility. 

At  our  pathological  laboratory  located  in  Chicago  dia.gnoses  were  made 
on  apprqximately  400  pathological,  specimens  representing  a  great  variety 
of  miscellaneous  diseases,  infections,  tumors,  and  other  pathologic a.1 
conditions  of  livestock.  Investigation  of  the  cause  of  condemnation  of 
about  350  ca.lf  carcasses  at  one  establishment  revea.led  the  presence  of 
hemorrhagic  septicemia  or  shipping  fever,  A  complete  study  was  made  of 
the  history  and  shipping  conditions,  a,s  well  as  the  bacteriology  and 
pathology  of  this  outbreak. 


(Continued  on  next  page) 
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(g)  Yirus-Sertam-Toxin  .act 


Appropriation  iict ,  1946  . . . . . .  $243,400 

■Anticipated  supplemental  for  additional  costs  due  to  the 

Federal  Employees  Pay  Act  of  1945  . .  +40,000 

Total  rnticipated  ava-ilahle,  1946  .  283,400 

Budget  estimate,  1947  .  300 » 000 

Change  for  194/ : 

Overtime  decrease  -5»540 

Increase  +22,  l4o . . . . . .  +l5, 600 


PROJECT  STATEMENT 


Project 

191+5 

194b 

( estimated) 

W1 

(estimated) 

Increase  or 
decrease 

1.  Control  of  manufac¬ 
ture,  importation  and 
shipment  of  viruses, 
serums,  toxins,  etc.  , 

$24i,304 

$277, S60 

$300,000 

$22,i40 

2,  Overtime  pay  . 

44,512 

5,5>+0 

_  _ 

-5,5’+o 

Covered  into  Treasury  o>s 
miscellaneous  receipts. 
Public  La-v;  529  . 

12 

Unobligated  balance  .... 

l,4oo 

-  - 

-  - 

_  _ 

Total  available  . 

287.228 

283,400 

300,000 

+i6,6oo( 

Anticipated  supplement  a-1 

-  - 

-4o,ooo 

_  _ 

Total  estimate  or  a.p- 
propriation  (1945 
adjusted  for  com¬ 
parability)  . 

287,228 

243,400 

300,000 

IITCHEASSS  OR  DECREASES 


(l)  The  net  increase  of  $l6,600  in  this, item  for  1947  consists  of  the 
$5,540  decrease  for  overtime  and  increases  totaling  $22,l40,  as  follows: 

(a)  An  increase  of  $18,880  to  provide  for  increased  inspection  and  ' 
supervision  of  estahlishnents  licensed  to  produce  veterinary  biological 

products ; 

Objective;  To  insure  that  all  veterinary  biologies  produced  by  licensees 
are,  in  fact,  not  vrorthless,  contaminated,  dangerous,  or  harmful,  and  to 
prevent,  insofar  as  possible,  the  interstate  movement  or  inporta.tion  of 
any  veterinary  biologic  piuduct,  organism,  or  vector  that  is  vrorthless, 
contaminated,  dangerous,  or  ha.rmful. 
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The  Pro'blem  and  its  Significance;  Biological  products  that  are  not  properly- 
prepared  end  tested  may  he  vrorthless,  contaminated,  dangerous,  or  harmful 
to  animals  treated  therewith.  They  may  either  fail  to  pre-yent  or  con-trol 
■  "ah  outbreak 'of  disease*,  and  may  even  he  the, means  of  spreading  disease, 

A  license  issued  hy  the  Secretary,  should,  carry  vAth  it  reasonable 
■'assurance  to 'the  livestock  producers  that  the  products  vrhen  properly  used 
will  afford 'pfot ect ion’ and  not  be  harmf-ul  to  his  animals,  A  biologic 
■prCdiiCt  ■  that 'is ’cohtamihated ’or  otherwise  improperly  prepa,red,  not  only 
may  endanger  the  herd  that  is  treated,  hut  may  prove  disastrous  to  other 
herds  in  the  community,  ^'^ith  a'general  upv/ard  trend  during  the  past 


few 'years  iri  the'  pfod-uctioh  of  veterinary  biologies,  the  inspection 
personnel  of  the  Burea,u  has  been  hard  pressed  to  maintain  the  desired 
supervision  of  all  operations  at'  licensed  establishments.  The  point  has 
already  been  reached  vAiere  some  operations  must  be  permitted  which  can 
not  be  directly  supervised.  Information  at  hand  indicates  that  the  up- 
vra,rd  trend  in  production  will  continue  for  some  years.  Owners  of  plants 
producing  veterinary'-  biologies  are  planning  enlargements  of  their  facili 
ties  in  order  to  take  care  of  the -.constantly  increasing  demand  v/hich 
they  anticipate  v/ill  continue  a.t  least  until  the  vorld*s  s-upply  of  meat 
and  dairy. and  poultry rproducts  begins  to  stabilize,  .Availa-ble  funds 
permit  the  employment  :of  not  to  exceed  70  inspectors  in  the  field  to 
supervise  operations  at  72  licensed  .establishments  located  in  cities 


and  towns,- 


Plan  of  Work;  Additional  inspection  personnel  will  be  a,ssigned  to  six 
points  where  the  staff  is  insufficient  .to,  maintain  the  standard  of  in¬ 


spection  desirable 
as  follovrs: 


to 


assure  maximum  .protection  for  the  livestock  producer. 


Berkeley,  Ca,lifornia  (including  :one  substation  at  Petal-uina) ;  One 
man  is  now  attempting  to  cover  the  vjork  at  both  locations.  There 
are  four  premises  In  Berkeley  and  one  in. Petal-tlma  and  an  addi¬ 
tional  inspector  is  needed  bad;ly;, .  . 


Denver,  Colorado  (including  one . substation  at  Colorado  Springs): 
The  v./6rk  at  these  two  points  i's  being  covered  by  3.S  inspector 
man-years  of  service  (0,2.  of  the  time  of  one  injector  is 
occupied  by  other  wrk  of  the  B-ureau),  Plants  are  at  three 
locations  in  Denver  and  tvfo  in  Colorado  Springs,  Production 
activity  at  one  plant  is  such  that  itiiro  inspectors  are  needed  at 
all  times  and.  two  plants  should  have  an  inspector  a.t  each. 
Therefore,  4,8  inspector  man-years  of  service  are  needed. 


East  St,  Louis,  Illinois  (including  substations  at  seven  locations); 
Eight  plants  are  involved.  Two  of  the  substations  require  an 
inspector  at'  each  a.nd  three  inspectors  a,re  necessary  properly  to 
cover  the  work  at  the  other  six  plants.  Present  funds  permit  the 
assignment  of  only  four  inspectors  to  this  sta,tion, 

Omaha,  Nebraska  (including  substations  at  three  locations);  Ih.e 
work  at  these  four  points  is  being  covered  by  5.7  inspector 
man-years  of  service  (0,3  of  the  time  of  one  inspector  is  occupied 
by  other  work  of  the  Bureau),  ITine  plants  are  under  inspection. 
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one  plsnt  should  have  the  services  of  three  inspectors  at  all 
tines,  another  plant  has  operations  which  require  the  full  tine 
of  one  inspector  and  a.  second  inspector  at  times,  tv/o  other 
plants  require  an  inspector  each.  Therefore,  tv;o  additional 
inspectors  are  required, 

St,  Joseph,  Missouri  (including  one  substation  a,t  South  St.  Joseph) 
Seven  inspectors  novr  cover  the  \iiork  at  four  plants,  two  of  the 
plants  being  of  a  size  calling  for  an  inspector  each  and  the 
other  twq  plants  having  opera.tions  which  require  a  total  of  six 
inspectors,  Therefore,  an  additional  inspector  should  be 
provided, 

(b)  An  increase  of  $3,260  for  placing  on  a.  full-year  basis  in  19^7 1 

vithin-grade  sala.r;''  advanceraents  vrhich  are  estinated  to  be  in  effect 

for  only  a  part  of  the  fiscal  year  194fe,  ^ 


(Continued  on  next  page) 


) 


if'  /f 


-  139  - 


WOEK  UEDER  THIS  APPROPEIATIOIT 

Objective ;  To  insure  tlir  t  all  veterinarj''  biologies  produced  by  licensees 
are,  in  fact,  not  v^orthless,  contaminated,  dangerous,  or  hrrnful,  and  to 
prevent  insofar  as  psssible,  the  interstate  movement  or  importation  of 
a-ny  veterinary  biologic  product,  organism,  or  vector  that  is  worthless, 
contaminated,  dangerous,  or  harmful. 

The  Problem  and  its  Significance;  Biological  prodiocts  that  are  not 

properly  prepared  and  tested  ma.y  be  vrorthless,  contaminated,  dnagerous, 
or  harmful "to  animals  treated  therewith.  They  may  either  fail  to  prevent 
or  control  an  outbreak  of  disease  and  may  even  be  the  means  of  sprea.ding 
disease.  A  license  issued  by  the  Secretary  should  carry  vdth  it  reasonable 
assurance  to  the  livestock  producer  that  the  products  when  properly  \ised 
will  afford  protection  and  not  be  harmful  to  his  animals,  A  biologic 
that  is  contaminated  or  otherwise  improperly  prepared  not  only  my  en¬ 
danger  the  herd  that  is  treated  but  ma,y  prove  disa.strous  to  other  herds 
in  the  cormunity  through  failure  of  the  product  in  some  respect, 

G-eneral  Plan;  This  work  involves  the  detailing  of  sufficient  inspectors 
to  the  estahlishnents  producing  anti -hog-cholera  serum  pnd^ hog-cholera 
virus  so  that  all  operations  connected  with  the  production  and  testing 
of  these  products  are  carried  out  -under  direct  supervision.  Inspection 
of  plants  producing  biological  products  other  ths'ji  anti -hog-cholera 
serum  end  hog-cholera  virus  is  made  periodically  or  upon  instructions 
for  special  reasons. 

Volume  of  V7ork; 


Item 

Actua.l 

F.Y.  19^5 

Estima^ted 
P.I.  1946 

Estimated 

F.I.  1947 

(a)  Establishments  producing 

anti-hog-cholera  serum  and 

hog-cholere,  virus  . 

4o 

4o 

4o 

Production; 

Serum  (cc)  . . . . . 

1,373.915,000 

1,783,800,000 

Virus  (cc) 

Simultaneous  . 

ss, 572,000 

103,733,000 

120,780,000 

Hyperimunizing . . . 

'  222,660,000 

274,740,000 

333,120,000 

Inoculating  . 

1,091,000 

1,271,000 

1,534,000 

Animal  Inspections  . 

3,277.000 

4,063,000 

4,915,000 

Tests  su-oervised  . . . 

14,177 

17,5SO 

21,030 

(b)  Establishments  producing 

other  biologies  . . 

4o 

4o 

40 

Cc  . . . 

351,751,000 

449,087,000 

537,621,000 

y.  Milligrams . . . 

34,129,000 

42,092,000 

51,193,000 

3Di  sks  . . . . 

512,000 

639,000 

768,000 

(c)  Products  destroyed  (all 

kinds) ; 

Cc . . . 

36,161,000 

45,040,000 

36,240,000 

Milligrams  . 

4,735,000 

5,846,000 

4,527,000 

Ei sks  . . 

102,000 

76,000 

88,000 

(d)  Export  certifica.tes  issued 

675 

843 

690 
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Large  stocks  of  veterinary  biological  products  v;e're  carried  over  from  the 
fiscal  year  1944.  The  continuance  of  the  European  war  during  the  winter 
of  1944-45  prevented  a,  la.rger  exportation  of  these  products  during  the 
fiscal  year  1945,  The  la>rge  production  of  anti -hog-cholera  serum,  hog- 
cholera.  virus,  s-nd  other  products  during  the  fiscal  ye8.r.l9^»  coupled  with 
the  decrease  in  swine  production  the  next  year,  also  contributed  greatly  to 
effect  accumulation  of  la.rge  reserves.  Lately  demands  for  najiy  biological 
products  ha.ve  increa.sed  and  reserve  stocks  are  now  diminishing.  Producers 
must  increase  production  as  soon  as  supplies  and  nanpov/er  are  available  if 
sufficient  stocks  are  to  be  maintained  to  tske  care  of  expected  home  and 
■foreign  demands.  The  export  demands  for  these  products  have  increased  now  _ 
considerahly  over  that  of  the  fiscal  yean  1944  and  undoubtedly  vdll  remain 
high  until  foreign  countries  are  able  to  produce , products  for  their  own  use. 
Even  though  livestock  in  this  country  nay  diminish  in  numbers,  ’it  is  expected 
that  an  increase.i.in  the  livestock  of  the  vrorld  will  strengthen  the  demand  for 
biologica.l  products.  Information  at  hand  indie a-tes  that  many  licensees 
axe  pla.nning  to  increa.se  production  mcvteria.lly  a,s  soon  a.s  conditions  will 
w8,rrant.  Recently  a.  number  of  licensed  esta.blishments  have  changed  owner¬ 
ship,  the  purchasers  being  large  organizations  with  established  nanketing  ^ 
facilities.  Programs  to  take  care  of ’  increased  production  are  already  under 
consideration  by  several  of  these  large  organizations. 


(Continued  on  next  page)  • 
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(h)  Marketing  Agreements,  Hog  Cholera  Virus  and  Serum 


Appropriation  Act ,  1946 . . .  ;$31,940  (a) 

Anticipated  supplemental  for  additional  costs  due  to  the 

Federal  Employees  Pay  Act  of  1945  . . .  +5,600  (a) 

Total  anticipated  available,  1946  .  ~3T77^ 

Budget  estime,te,  1947  . . .  37.300  (a)’ 

Change  for  1947: 

Overtime  decrease  -970 

Increase  +53O .  -440 


(a.)  Transferred  from  the  unobligated  balance  of  the  appropria-tion  provided 
by  section  12(a),  Title  I,  of  the  Agricultural  Adjustment  Act  of 
May  12,  1933-  - 


PROJECT  STATEISITT 


Project 

1945 

194b 

(estimated) 

1947 

(estimated) 

Increase  or 
decrease 

1.  Marketing  a.greements  v;ith 

respect  to  hog' cholera- 
virus  and  serum  . 

2.  Overtime  tjb.y . 

Unobligated  balanice  . 

$29,147 

5,933 

3,364 

$36,770 

970 

$37,300 

+S53O 

-970 

Total  available  . 

38,444 

37,740 

37,300 

-44o  (1) 

Transfer  from  "Salcaries  and 
expenses,  Agricultural 
Adjustment  ArMinistration"  . 
Anticinated  supplemental  . 

-38,444 

-31,940 

-5,800 

-37-,  300 

Total  estimate  or 

appropr ia,tion . . 

—  — 

IITCEEASSS  OR  DECREASES 

(1)  The  net  decrease  of  $440  for  1947  consists  .of  the  $970  decrease  for 
overtime  a.nd  an  increase  of  $530  for  placing  on  a  full-year  basis  in  1947, 
v;ithin-grade  salary  advancements  v/hich  are  estimated  to  be  in  effect  for 
only  a. part'  of  the  fiscal  year  1946. 


(Continued  on  next  page) 
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T'JOEK  TJIJDER  THlS'APPSOPmTIOE 


Objective:  To  insure  th£i,t  the  control  a.gency  and  handlers  of  euti -hog- 
cholera  serum  and  hog-cholera  virus  observe  the  provision  of  the 
marketing  agreements  and  order. 

The  Problem  and  its  Significance:  The  Serum  and  Virus  Law  of  Augu.st  24, 
1935>  Marketing  Agreement  of  December  7»  1936,, stress  the  economic 
importance  of  producers  and  other  handlers  maintaining  an  adequate  supply 
of  serum  and  virus  at  all  times,  a.nd  aim  to  prevent  undue  and  excessive 
fluctuations  of  prices,  unfair  methods  of  competition,  and  unfair  trade 
pra-ctices. 


Genera.l  Plan:  The  marketing  agreement  is  enforced  by  a  control  agency 
selected  by  the  Secretary  and  handlers,  vrhose  acts  are  subject  to  review 
by  the  Secretary  and  his  representatives.  The  work  related  mainly  to 
revievring  acts  of  the  control  agency,  attendance  at  meetings,  and  the 
assembling  of  economic  data  relating  to  the  production,  sales,  and  prices 
of  anti-hog-cholera  serum  and  hog-cholera  virus. 


Progress  and  Current  Program;  The  following  table  gives  comparative 
figures  by  fiscal  years  on  the  'number  of  handlers  operating  under  the 
marketing  agreement; 


Item 

Actual 

June  30,  1943 

ActuaA 

June  30,  1944 

Actual 

June  30,  19^5 

Estimated 
1946  and  1947 

Distributor- 
Handlers  . 

199 

199 

207 

(Each  Year) 

.  210 

Producer- 

Handlers  . 

3S 

3S 

37 

32 

Volume  Contract 
Purchasers  ,,,, 

5 

7 

9 

10 

This  agreement  has  been  entered  into  for  the  purpose  of  insuring  an 
adequate  supply  of  anti-hog-cholera  serum  and  hog-cholera  virus,  stocks 
of  which  a.re  diminishing.  Adeqiiate  supplies  of  enti-hog-cholera  serum 
and  hog-cholera  virus  are  essential  in  the  routine  immunization  of  swine 
and  the  furtherance  of  maximum  hog  production,  and  especially  for  use 
in  any  emergency  arising  from  an  extensive  outbreak  of  hog  cholera. 
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( i )  Eradication  of  iFoot-and-Mouth 
and  Other  Contagious  Diseo,sos  of  Animals 

This  item  continues  the  a.vailahility  of  oE  'the  unexpended  "bale.nces 

of  a,ppr opr iat ions  heretofore  made  for  use  in  case  of  an  emergency  arising 
from  an  outbreak  of  foot-and-mouth  or  other  contagious  diseases  of  animals. 
A  revision  of  the  langiua.ge  covering  use  of  funds  for  the  control  of 
European  fowl  pest. and  similar  diseases  in  poultry  is  proposed.  Ho  expend¬ 
itures  are  contenplated  unless  an  em.ergency  arises,  "out  it  is  essential 
that  founds  he  avp.ila"ole  at  all  times  to  insure  iimriediate  protection  of  the 
American  livestock  and  poultry  industries  shoxild  out"orcaks  occur.  This 
is  particularly  important  under  present  world  conditions.  In  many  parts 
of  the  world  there  ha.s  been  a  complete  breakdomi  of  livestock  sanitary 
recuirements. 


CHAHGES  III  LAHGUAGS 

The  estimates  include  proposed  changes  in  the  language  of  this  item  a.s 
follov/s  (nev/  language  underscored,  deleted  m.p.tter  enclosed  with  brackets): 

In  case  of  an  emergency  arising  out  of  the  existence  of  foot-and- 
mouth  disea.se,  rinderpest,  contagioiis  pleuropne'omonia,  or  other 
contagious  or  infectious  diseases  of  animals,  or  European  fov;l 
pest  a.nd  similar  diseases  in  poultry,  v/hich,  in  the  opinion  of 
the  Secretary,  threatens  the  livestock  or  the  poultry  indus'try  of 
the  country,  he  may  expend  in  the  city  of  '^/ashington  or  elsewhere 
a.ny  unexpended  balances  of  a.ppr  opr  iat  ions  heretofore  ma-de  for 
this  puipose,  not  to  exceed  $305,000,  in  the  arrest  and  eradication 
of  any  such  disease,  including  the  payment  of  claims  growing  out 
of  past  and  future  purchases  and  destruction  [,  in  coopera.tion 
v.’ith  the  States,]  of  animals  (includirig  poultry)  affected  by  or 
exposed  to,  or  of  materials  contaminated  by  or  eipiosed  to,  a,ny 
such  disease,  wherever  found  and  irrespective  of  ownership,  under 
like  or  su"Dst antially  similar  circumstances,  x^hen  such  ovnacr  ha.s 
complied  with  all  lav'ful  Quarantine  regula.tions :  Provided,  That 
■  the  payment  for  such  animals  hereafter  purchased  ma.y  be  ma.de  on 
appraisement  "oased  on  the  meat,  egg-production,  dairy,  or 
breeding  va.luc,  but  in  case  of  appraisement  "oa.sed  on  breeding 
va.lue  no  appraisement  of  any  such  aniraa.!  shall  exceed  three  t_imes 
its  meat,  egg-production,  or  dairy  value,  and,  except  in  case  of 
an  extraordinary  emergency,  to  be  determined  by  the  Secretary,  the 
payment  by -.the  United  States  Government  for  any  such  anim.als  sha.ll 
not  exceed  one-half  of  any  such  appraisements:  Provide  further, 

Tha.t  [of  said  $305,000  not  to  exceed  $5,000  ma,y  be  used  ,  to  control 
and  eradicate  the  European  fowl  pest  and  similar  disea.ses  in 
poultryj  poultry  may  be  appraised  in  groups  when  the  basis  for 
appraisal  is  the  same  for  ea.ch  bird 

It  is  proposed  that  the  language,  "in  cooperation  ilth  the  Statps",  relating 
to  cooperation  in  effectuating  the  purposes  for  idiich  the  appropriation 
was  made,  be  deleted. 

The  sole  purpose  of  the  proposed  deletion  of  this  language  is  to  shorten 
and  simplify''  the  item.  The  phrase  proposed  for  deletion  is  considered 
surplusage  and,  therefore,  need  not  be  retained  in  the  annual  appropria.tion 
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act,  the  cooperative  vrork  heing  authorized  hy  the  Department  of  Agricul¬ 
ture  Orge.nic  Act  of  1944  (21  U.  S.C.  Il4a),  Sliminatipn  of  the  Icangua.ge 
from  the  annual  appropriation  act  v;ill  not — in  any  v/ay — change  the  scope  or 
cha,racter  of  the  v.fork  performed  under  this  appropriation  item,  or  the 
authority  of  the  Department  to  cooperate  v/ith  other  agencies,  institutions, 
orgp.nizations ,  or  others  in  the  conduct  of  such  v/ork. 

All  of  the  remaining  changes  in  language  are  explained  in  the  following 
statement : 

Recent  developments  with  regard  to  comraunicahle  diseases  of  poultry  indi¬ 
cate  the  possibility  that  at  any  time  it  may  he  necessary  for  the  Bureau 
to  participate  in  a  campaign  for  the  eradication  of  a  communicable  disease 
of  poultry  by  the  slaughter  of  diseased  or  e^iposcd  birds  and  the  pajvnent 
of  indemnity  to  ov/ners.  Such  a  campa.ign  would  be  conducted  only  in  the 
event  the  disease  v/as  of  such  a  nature  as  to  threaten  the  poultry  industry 
of  the  country  and  v/ould  be  ha.ndled  somewhat  the  same  as  the  campaigns  of 
the  past  for  tho eradication  of  foot-and-mouth  disease  in  livestock. 

It  is  proposed  to  delete  the  proviso  authorizing  the  use  of  not  to  exceed 
$5,000  to  control  and  eradicate  European  fowl  pest  and  similar  disea.ses 
of  poultry,  and  to  enlarge  the  scope  of  the  emergenej?-  provision  of  the 
language  to  include  authority  for  the  use  of  any  part  of  the  $305,000 
carried  from  year  to  year,  under  this  a.ppropriation  item,  in  the  arrest 
ar.d  eradication  of  European  fowl  pest  and  similar  diseases  in  poultry. 

ITevjcastle  disca.se,  formerly  non-existent  in  this  country,  ha,s  been  dia.gnosed 
in  poultry  in  two  seaboard  States,  one  on  the  Atlantic  and  the  other  on 
the  Pacific.  This  disease,  like  European  fov/l  pest,  is  caused  by  a  filter- 
a.ble  virus  and  experience  in  foreign  countries  has  shovr  it  to  be  highly 
conta.gious  and  destructive.  Generally  speaking,  such  situations  call  for 
prompt  action  to  eliminate  the  infection  if  methods  have  been  developed 
by  v/hich  that  can  be  achieved,  the  object  being  to  prevent  dissemination 
which  would  result  in  the  disease  becoming  established  in  the  country. 
Experience  elsev/here  indicates  tha.t  in  the  case  of  ITevrcastle  disease  com¬ 
plete  eradication  can  be  accomplished  most  effectively  and  promptly  through 
slaughter  of  affected  and  exposed  flocks,  follov/ed  by  thorough  disinfection 
of  the  premises.  This  is  exa.ctly  the  method  pursued  in  outbreaks  of  foot- 
and-mouth  disease  among  rumina.nts  and  sv;ine  and,  as  in'  the  latter,  would 
involve  the  indemnification  of  owners.  The  adoption  of  such  a  program  of 
eradication  to. eliminate  the  centers  of  disease  is  under  study  by  the 
interests  and  agencies  concerned. 

It  v;ill  be  noted  that  a  proviso  is  included  in  the  proposed  langua.ge  'v/hich 
would  make  it  unnecessary  to  appraise  each  bird  individually  as  is  done 
v;hcn  animals  other  than  poultry  are  involved.  It  is  believed  that  the 
Bureau  v/ould  not  be  \<i;arranted  in  going  to  the  expense  of  appraising  each 
bird  individually.  Therefore,  the  proviso  ha.s  been  added  so  that  v/henever, 
for  example,  the  basis  for  appraisal  for  all  birds  of  a.  group  is  the  mea.t 
value,  the  group  maj/  be  appraised  as  a  unit.  Groups  of  birds  being 
appraised  on  the  basis  of  their  value  as  egg  producers  or  as  breeders 
sir.iila.rly  ma.y  be  aiopraised  as  units.  In  this  connection,  the  estimate  for 
the  appropriation  "Disea.ses  of  Animals"  contains  an  .increase  of  $30,000  , 
in  the  fiscal  yca.r  1947  which  v/ould  be  used  to  erect  at  'the  iigricultural  ■  ■ 
Research  Center  a  properly  eouipped  building  in  v/hich  to  conduct  research 
on  iTcvrcastle  disease. 
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( j )  Speclp.l  Research  Fund,  Department  of  Ag:riculture 

(Allotment  to  Bixreau  of  Animp.l  Industry) 

This  "budget  schedule  covers  obligations  under  an  callotment  for  special 
research  projects  end  four  regional  resea.rch  laboratories  located  at 
Auburn,  Alabama,  for  study  of  the  mecha.nism  of  infection  in  the  conto.gious, 
infectious  a.nd  parasitic  diseases  of  livestock  and  poultry;  Dubois, 

Ida-ho,  for  the  improvement  of  sheep  for  Tiestern  ranges  throu^  the  appli- 
ca-tion  of  breeding  methods;  Ames,  Iowa,  for  the  improvement  of  swine 
through  the  application  of  breeding  methods;  and  East  Lansing,  Michigan, 
for  the  improvement  of  viability  in  poultry.  The  following  are  the  obli¬ 
gations  under  the-  allotment: 

1946  1947 

1943  Estimate  Estimate 

Estimated  obligations, .  $33^,230  $337>951  $335>50S 

PnSSElTGER- CAERYIiTG  TEEl  CLES 

The  a.mount  reouested  for  the  fiscal  year  1947  (^164,100)  vdll  permit  the 
Bureau  to  replace  I60  old  vehicles  at  an  average  net  cost  of  $750>  to 

purchase  42  additional  cars  in  connection  with  the  iDroposed  increase  under 
the  item  "Eradicating  tuberculosis  and  Bang’s  disease."  The  number  of 
cars  to  be  replaced  is  about  23  ucrcent  of  the  Bureau's  cars  novi  in  use. 

Of  the  630  Bureau  passenger-carrying  vehicles  now  in  operation,  nearly 
95  percent  aue  used  in  inspectional  vurk  on  farms  in  rural  districts,  and 
many  of  them  have  mileage  of  18,000  and  upward  a  year.  It  has  been  the 
Buxeau's  experience  that  cars  assigned  to  rural  inspectional  work  receive 
BV-ch  rough  use  on  seconda.ry  and  coijntry  roads  and  lanes  loading  to  farms 
tha,t  they  normally  i’'ould  be  replaced  about  every  tiiroe  yea.rs  in  order  to 
keep  mileage  charges  at  the  lov;est  possible  point  and  to  prevent  freauent 
interruptions  to  the  work  v?hich  occur  due  to  brcalKrdovms  when  bauly  worn 
opuipmont  is  kept  in  service.  However,  under  conditions  which  ha.vc  existed 
for  several  years  it  has  been  imperative  to  use  cars  as  long  as  possible, 
oven  though  an  earlier  replacement  would  have  been  more  economical.  Every 
means  possible  has  been  used  to  extend  the  life  of  all  cars.  All  the  cars 
to  be  replaced  have  reached  the  point  where  they  can  no  longer  be  kept  in 
service,  the  average  mileage  being  approximately  75 >000  e-nd  in  individual 
cases  running  as  high  as  125,000  to  150,000. 

The  Bureau  is  unable  to  carry  on  economically  and  efficiently  its  varied 
activities  in  the  field  by  the  use  of  public  transportation.  Therefore, 
when  Government- owned  cars  are  not  available,  it  is  necessary  to  authorize 
employees  to  operate  their  privately  ov?ned  cars  on  a  mileage  basis.  The 
Bureau  hau  found  that  in  normal  times  the  use  of  Government-ov/ned 
passenger-ca^rrying  vehicles  for  transporting  its  employees  is  considerably 
less  expensive  thaui  v/hen  reimbursement  is  ma.de  to  employees  for  the  use 
of  their  ovm  cars,  and  that  they  can  be  operated  in  almost  every  section 
of  the  country  for  slightly  over  three  cents  a.  mile.  This  estimate  is 
based  on  purcha.se  price  and  opera.tion  charges,  less  amounts  received 
when  old  cars  are  disposed  of.  Even  under  the  abnormab  conditions  which 
have  existed  for  some  time  our  mileage  costs  ha.ve  been  less  thau  costs 
for  use  of  the  privately  owned  cars  of  employees. 


J 
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PEMTY  MIL  ESTIMATE 
Sec,  2,  PuLlic  Lav/  3^4,  72tli  Congress 
(All  otr.ent  to  Bureau  of  Animal  Industry'") 


1945 

1946 

1947 

Increase  (+)  or 

Decrease  (-) 
1947  over  1946 

Category  1  . 

Category  2  . 

$288 

20,252 

$200 

18,000 

$200 

20,000 

+$2,000 

Total  . 

20 , 54o 

18 , 200 

20 , 200 

+2,000 

Category  1  consists  of  Dulletins  and  leaflets  in  connection  v/ith  the  v/ork 
of  the  Bureau  sent  in  reply  to  specific  inouiries  for  information,  and 
for  ma.iling  new  xoulhications  which  may  he  issued  on  foot-and-mouth  disease. 
Bang’s  disease,  hog  cholera  control,  etc.,  to  field  em.ployees  and  to 
individuals  coojperating  with  the  Bureau. 

Category  2  consists  of  general  administrative  corresijondence  hetv/een 
’Washington  and  the  field  stations  located  throughout  the  48  States  and 
the  mailing  of  vouchers,  pa.yrolls,  and  other  operating  documents,  etc. 

Also  included  in  this  category  are  cards  and  letters  from  field  stations 
to  farmers  asking  them  to  have  their  cattle  ready  for  testing  and 
announcing  results  of  tests. 

The  increase  of  $2,000  for  1947  is  ha.sed  on  an  estimated  increase  in  the 
mailing  of  administrative  material  in  connection  v/ith  the  recommended 
increase  of  $50b,000  included  in  the  Budget  estimates  to  cover  additional 
opera-ting  expenses  and  indemnity  payments  incident  to  overdue  retests  of 
cattle  under  the  item.  "Eradicating  Tuberculosis  and  Bang’s  Disease." 

There  will  also  he  an  increa.se  in  the  number  of  ca,rds  and  letters  from 
field  stations  to  fa.rmers  asking  them,  to  have  their  cattle  ready  for 
testing  and  announcing  results  of  tests. 
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BURMU  OS’  DAIRY  INDUSTRY 
(a)  Salaries  and  Expenses 


Appropriation  Act ,  1946  . . . .  $742-,300 

Anticipated  supplemental  for  additional  costs  due  to  the 

Federal  Employees  Pay  Act  of  1945  . . .  +99»8QO 

Total  anticipated  available,  1946  . . .  ..  w ........ .  842’ ,  100 

Budget  estimate,  1947  . . . .  1,011,000 

Change  for  1947; 

Overtime  decrease  -l4,400 

Increase  +183,300  . . .  +168,900 


PROJECT  STATEMENT 


Project 

1945 

1946 

(estimated) 

1947 

(estimated) 

Increase  or 
decrease 

1.  Investigations  of  influ¬ 
ence  of ■ breeding,  feeding 
and  management  practices 
on  efficiency  of  production 

$319,301 

$358,200 

$404,012 

+$45,812  (; 

2.  Investigations  of  the 
nutritional  and  other 
physiological  factors 
affecting  the  usefulness 
of  dairy  cattle  . . 

132.300 

149,000 

149,000 

3-  Investigations  of  deury 
herd  improvement  associa¬ 
tion  practices  in  relation 
to  efficiency  of  produc¬ 
tion  . 

122 , 500 

i42,4oo 

279,888 

+137,488  (< 

4.  Investigations  of  milk 
and  milk  products  ....... 

145,000 

171,900 

171,900 

5.  Administration  and  en¬ 
forcement-  of  the  Process 
(or  Renovated)  Butter  Act 
(regulatory)  . . .  ; . 

5,400 

6 , 200 

6,200 

6.  Overtime  pay  .  ; .  : . 

S7.S90 

l4,4oo 

-  - 

-i4,4oo 

Covered  into  Treasury  as' 
miscellaneous  receipts, 
Public  Law  529  . . . 

30 

Unobligated  balance  ....... 

4,147 

-  - 

-  - 

-  - 

Total  available  ......... 

812,568 

842 , 100 

1,011,000 

+168,900 

Transferred  to  "Salaries  and 
expenses,  Office  of  Infor¬ 
mation,  Department  of 
Agriculture"  . 

+390 

Anticipated  supplemental  . . 

-  - 

-99,800 

_ 

Total  estimate  or 

appropriation . . 

212,958 

742,300 

1,011,000 

IKCHS^SES' OH  DHCHEASSS 


The  net  increase  of.  $l68, 900.  in.  this,  it  era  for  19^7  consists  of  the 
$lU,^00  decrease  for  overtime,  and  the  following: 

(l)  An  increase  of  $49,812  aander  the  nro.iect  "Investigations  of  in¬ 

fluence  of /breeding,  feeding  and  management  nractices  on  efficiency 
of  production."  composed  of: 

(a)  An  incree.se  of  $8,700  for  fnrther  research  in  evaluating  mammg.ry 

gland  development  with  the  aim  of  effecting  economies  in  dairy  farm¬ 

ing  hy  identifying  potentially  low  -producing  animals  and  eliminating 
them  from  dairy  herds  at  an  early  age. 

letv/een  5  and  6  million  heifers  must  he  raised  each  yea.r  to  provide 
the  replacements  necessary  to  maintain  the  existing  covr  population. 

It  can  he  assumed  that  about  one-third,  or  2  million,  of  these  re¬ 
placement  heifers  will  prove' to  he  unprofitable  producers.  The 
economic  importance  of  being  able  to  eliminate  the  potentially  low 
producers  as  young  calves  is  obvious  when  it  is  considered  that  the 
cost  of  raising  each 'animal  to  producing  age  is  at  least  $100.' 

Data  have  been  obtained,  on  heifer  calves  in  the  breeding  herd  of  the 
Bureau  of  Dairy  Industry  to  determine  the  significance  of  a.dvanced 
and  of  retarded  mammary  gland  development  at  a  given  age  as  an  in¬ 
dication  of  potentia,!  producing  capacity.  A  preliminary  analysis 
of  such  da.ta  indicates  that  calves  of  retarded  mammary  gland  develop¬ 
ment  produced  an  average  of  from  2,500  to  ii,000  pounds  less  milk 
than  the  calves  tha.t  v/ere  advanced  in  raammarj?-  gland  d.evelopraent  at 
the  same  age.  Grades  assigned  to  evaluate  d.egree  of  raa.mmary  gland 
deveiopm.ent  when  the  calf  wan  approximately  ^  months  of  a^e  vrere  fo'und 
to  be  more  indicative  of  potential  producing  ability  than  were  those 
assigned  at  other  ages.  The  herd,  at  Beltsville,  Md. ,  vrhere  the  data, 
were  obtained.,  ha,s  been  bred  ,up  to'  a  very  high  and  unifor-m  level  of 
production.  It  is  important  'that  the  results  obtained  at  Beltsville 
be  given  a-  rigid  test  by  obtaining  similar  da,ta  in  many  other  herds 
where  the  inheritance  for  milk  prod.uct ion  is  at.  a  lower  level  and. 
where  the  variability  in  procLucing  a.bility  is  greater.. 

Data,  .on  the  relat.ive  developm,ent  of  the  mammary  glands  will  be  ob- 
taine.d.  on  a.  large,  nruriber  of  four -month-old.  .heifers  in  herds '  represent¬ 
ing  d.if  f  erent  breeds,  different  levels:  of,  prod.uct  ion,  and  different 
conditions  of  ma.nagement.  It  is  expected.  th°t  these  d.ata,  v.dll  provide 
the  final  proof  of  the  accuracy  of  jud.gi-ng  the  potential,  milk  prod.ucing 
capacity  of  dairy,  heifers  by  evaluating  the  relative  degree  of  develop¬ 
ment  of  the  maj-imary  gL-^nd  tissue.  Calves.  11.  not .  be  culled  on  account 
of  retarded  mammary  deve.lopment  d.uring;  the  course  of  the  investigation 
or  before  they  have  d.emonstr3.t ed  their  producing  capacity. 

(b)  increase  of  $8,800  to  analyze  experimental  data  to -determine 

the  rate  at  which  in'provement  in  certain  characteristics  of  dairy 

cattle  is  being  a.ccomulished. 
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Breeding  experiments  with  dairy  cattle  progress  very  slowly  because 
of  the  slow  rate  of  reproduction  end  the  time  required  for  cattle 
to  reach  breeding  age.  ■  Consequently,  ma.ny  yeahs  of  experimentation 
are  required  before  it  is  possible  to  show  conclusive  results  or 
even  trends.  It  is  quite  impossible  to  predict  how  mauy  generations 
'  of  proved  sire  matings  would  be  required  to  produce  lines  that  would 
approach  purity  for  high  levels  of  production.  Under  the  most  favor¬ 
able  conditions  ten  or  more  generations  would  probably  be  necessary 
to  approach  a,  fairly  high  degree  of  purity. '■  In’ some  of  the  experi¬ 
mental  herds  of  the  Bureau  this  objective  has  been  approached  in  as 
few  as  five  generations,  depending  on  the  degree  of  purity  of  the 
fo\ind^tion  animals.  The  Bureau  has  accumulated  a  large  amount  of 
experimental  data  over  25  years  of  research  and  it  is  possible  that 
a  complete  analysis  of  these  data  would  establish  the  apparent  rate 
at  which  purity  for  high  levels  of  production  is  being  attained.  An 
aha.lysis  of  some  of  the  daba  along  this  line  recently  made  disclosed 
that  in  I5  privately-owned_  herds  cooperating  with  the  Bureau  in  its 
breeding  program  over  a  period  of  years,  there  vrere  2^5  foundation 
cows  whose  best  production  averaged  4ii  pounds  of  butterfat.  The 
same  number  of  first -generation  daughters  by  Bureaju-bred  bulls 
averaged  46l  pound,s  of  butterfat;  I7I  second-generation  dai,ughters 
carrying  two  crosses  of  Bureau-bred  bulls  averaged  4S6  pounds;  67 
third-generabion  daughters  carrying  three  crosses  averaged  5^1  pounds, 
and  26  fourth-genera.t ion  draught ers  carrying  four  crosses  averaged. 

559  pounds.  Simila,r  ana,lyses  of  other  cooperating  herds  should  be 
made.  Analyses  should  also  be  made  to  determine  method^s  of  inheritance 
and  the  ra,te  of  improvement  for  such  characteristics  as  percentage  of 
butterfa.t,  persistency  of  prod.uction,  size  of  animals,  mortality  of 
^  calves,  constitutional  vigor  of  cows,  and  peculiarities  of  conforma¬ 
tion,  in  ord.er  that  dairymen  generally  will  be  in  possession  of  informa¬ 
tion  based  on  scientific  research  which  vrill  enable  them  to  adopt 
breed.ing  programs  for  the  improvement  of  their  herds. 

(c)  An  increase  of  .-$10, 000  for  further  rebuilding  the  experimental 

herds  at  regional  dairy  experiment  stations:  ‘  . 

Objective:  To  assist  in  more  effectively' demonstrating  dairy  prac¬ 
tices  in  regions  where  d.airy -experiment  stations'-' are  established 
and  to  improve,  the  prod.ucing  ability  of  the  d.airy  herd.s  in  such 
regions. 

The  Problem  and  its  Significance:  The  Bujreau  is  now  operating  eight 
regional  experiment  stations..-  These  regions  have  problems  or  con- 
d.itions  that  are  more  or  less- p.eculiar  to  large  areas.  Consequently, 
the  work  at  the  regional  stations  is  directed  toward,  problems  of 
feed.ing  and  r^auagement ,  the  solution  of  which  will  best  help  the, 
dairy  farmer  to  successfully  conduct  his  business.  The  utilization 
of  pastures  and  forage  crops- that  are  particularly  ad.apted.  to  the 
regional  soil  and  climabic  conditions  is  one  of  the  most'  important 
fields  of  work.  A  part  ‘  of  the.  informabion  obtained  at  these  stations 
is  primarily  of  importance  to  the  regions  served,  but  much  of  it 
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is  p.lso  applicalile  to  the. dairy  industry  over  larger  areas.  The 
work  of  all  of  the  stations, .includes  a  "breeding  project  in  vhich 
an  effort  is  being  nia.de  to,  develop  strains  of  dairy  ca.ttle  that  will 
he  pure  in  their  inheritance; for  high  levels  of  nilk  production. 
Yo-ung  hulls  hred  in  these  ejcperinental  herds  are  loaned  for  service 
in  fa,rm  herds,  or  in  some  instances,  when  the  requirements  for  loans 
cannot  he  met,-  a.re  sold’  outright  to  dairymen,  .3y  these  methods  the 
producing  efficiency  of. the  farm  herds  is  gradually  being  improved. 
During  recent  years  the  effectiveness  of  the  v^ork  of  these  stations 
has  been  impaired  because  of  the  necessity  for  reducing  the  size  of 
the  dairy  herds,  such  reductions  being  required  by  increases  in 
labor  and  feed  costs,  Dor  example,  there  are  now  only  27  females 
of  breeding  age  in  the  Woodward,  Oklahoma  herd  where  formerly  there 
were  39*  Huntley,  Montana  herd  has  been  reduced  from  to  h~[ , 

and  .reductions  in  the  Majidan,  Horth  Dakota;  Lewisburg,  Tennessee; 
Jeanerette,  Louisiana.,  ajid  Pontiac,  South,  Carolina  herds  ha,v-e 
amounted  to  26,  19.  21,  and  13.  respectively.  The  small  number  of 
anima,ls  slows  up  the  breeding  work  since  .it  takes  so  much  longer 
to  complete  a  proved  sire  generation.  These  rather  drastic  reduc¬ 
tions  have  thus  reduced  the  number  of  bull  calv.es  a<,vailable  to 
farmers  and,  consequently,  the  herd  improvement  work  is  being 
seriously  retarded  in  the  regions  served  by  the  stations.  In  some 
of  the  herds  difficulty  ha.s  been  experienced  in  obtaining  balanced 
groups  of  aniraa.ls  for  feeding  experiments  because  of  the  small 
number  of  animals  from  which  to  choose. 

(d)  An  increase  of  $18,312  to  -orovide  personnel  essential  to  the 

maintenance  of  exT)erimenta.l  herds  at  the  Agricultural  Hesearch  Center. 


On  July  1,  I9L3.  there  were  32  employees  engaged  in  milking,  feeding, 
and.  ca.ring  for  dniry  animals  and  in  handling  and.  processing  milk  at 
the  Agricultural  Hesearch  Center,  Beltsville,  Md.  Because  of  military 
furloughs,  resignations,  and.  transfers,  the  nu.mber  steadily  decreased 
until  oh  July  1,  1945 ,  there  were  only  I3  regular  employees  so  engaged. 
Since  Ja.nuary  1944  these  activities  have  been  conducted,  largely 
through  the  use  of  conscientious  objectors.  Tii^enty-one  conscientious 
ob.jectors  are  now  performing  d.a.iry  barn  and  milk  plant  vrork,  for  which 
the  Burea.u  is  required  to  pay  $1,020  per  annum  per  man.  It  is  anti¬ 
cipated.  that  most,  if  not  all,  of  the  conscientious  ob.jectors  assigned 
to  this  project  will  be  d.ischarged  by  July  1,  1946.  ^''^en  the  Bureau's 

personnel  engaged  in  da.iry  barn  and.  milk  plant  opera.tions  vras  at  its 
maximum,  the  basic  work  week  consisted,  of  five  S-hour  d.ays  and  one 
4-hour  day,  or  a  tota.l  of  44  hours  per  week.  Thirty-two  employees 
were  engaged  and  performed  1,40S  hours  of  work  per  week.  Und.er  •  exist¬ 
ing  conditions,  that  is  ,  under .  a  4Q-hour  work  XA.feek,  35  employees  v/ill 
be  required  for  an  equivalent,  numb ,er  of  hours,  of  work.  Because  of  the 
shorter  work  vreek  and  the  fa.ct  that  the  Bureau's  base  appropriation 
was  reduced  in  1946  by  $33»420  due  to  a  previous  absorption  of  overtime 
costs  which  were  deleted,  from  the  1946  estimates,  the  present  appro¬ 
priation  is  insufficient  for  the  employment,  of  the  personnel  required 
to  milk,  feed,  and  otherwise  caxe  for  the  dairy  herds.  It  is  estimated 
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that  22  additional  employees'  (2  CPC-5,  17  CPC-h,  and  3 'SP-U)  will  he 
necessary  to  replace  the  conscientious  objectors.  Under  existing  Pay 
Act  scales,  the  minimum  salaries  of  these  grades  are  $948,  $750,  and 
$882,  respectively,  in  excess  of  wha.t  is  now  being  paid  annually  to 
each  conscientious  objector  who  would  be  replaced. 

(2)  An  increase  of  $137.488  under  the  -project  "Investigations  of  dairy 

herd  improvement  association  -pra.ctices  in  relation  to  efficiency  of 

production,”  to  meet  an  accumulated  and  increasing  proved  sire  and  herd 

analysis  tabulation  work  load.  ,  _ 

Objective?  To  obtain  data,  on  individual  cows  and  sires  in  dairy  herd 
improvement  association  herds  in  order  to  evalua.te  the  genetic  worth 
of  the  animals  and  to  dissemina,te  the  superior  hereditary  influence 
being  developed  in  association  herds  to  dairy  herds  generally,  to 
the  end  that  aJl  dairy  cattle  of  the  ITation  eventua.lly  will  produce 
at  a  more  efficient  and  profitable  level. 

The  Problem  a.nd  its  Significance:  There  are  appr oxima.tely  26,000,000 
cows  in  the  United  States  kept  for  milking  purposes.  These  cows 
have  an  average  production  of  approximately  182  pounds  of  butterfa.t 
per  year.  This  production  is  much  too  low  in  most  cases  to  meet 
feed  and  overhead  costs.  The  problem,  therefore,  is  to  raise  pro¬ 
duction  to  the  point  where  it  will  not  only  pay  for  feed  and  over¬ 
head  but  will  also  return  a  profit.  That  this  is  possible  is 
demonstrated  by  the  fact  tha.t  the  half  million  cows  on  test  in 
dairy  herd  improvement  associa,tions  have  an  avera^ge  butterfat  pro- 
d.uction  of  338  pounds  per  year  and  return  approximately  $l46  aUove 
feed  cost.  The  producing  efficiency  of  association  herds  has  been 
developed  over  a  period  of  years.  Oh  the  average,  production  of 
association  cows  has  been  improved  at  the  rate  of  a,pproximately  30 
pounds  of  butterfat  per  cow  each  decade.  It  is  estimated  that  this 
increased  producing  efficiency' is  resulting  at  the  present  time  in 
a  total  additional  income  to  association  members  af  more  than 
312,000,000  a^yeaT. 

The  follovring  stat emeht  '  shows  the  extent  of  the  da.iry  herd  improve¬ 
ment  association  progra^m  from  1934  to  the  present  time,  and  an  estima 
tion  of  the  Incr easel'in  ffreiprogram  which  it  is  anticipated  will 
occur  to  and  including: the' fiscal  year  1949. 


(Continued  on  next  page) 
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Year 

Number  of  associations 

Number  of  herd.s 

Number  of  cows 

on  test 

1934 

793 

13.694 

325,237 

1935 

209 

15.573 

364,218 

1936 

876 

17,344 

4o4,412 

1937 

992 

20,772 

496,562 

1932 

1,106 

23.701 

552,993 

1939 

1,228 

25,949 

625,284 

1940 

1,300 

27,948 

676, Ihl 

1941 

1.323 

31,321 

763,502 

1942 

1,421 

32.957 

816,117 

1943 

1,057 

24,155 

616,972 

I94h  . 

954 

20,825 

561,527 

1945 

949 

21 , 25h 

577.200 

1946 

1,000 

(est.) 

23,000  (est.) 

650,000 

( est .  ) 

1947 

1,300 

(est . ) 

30,000  (est.) 

800,000 

(est . ) 

l9hS 

1,500 

( est .  ) 

35,000  (est.) 

900,000 

( est . ) 

1949 

1,700 

( est .  ) 

40 , 000  ( est . ) 

1,000,000 

(est . ) 

The  decrer’.se  in  the  number  of  associations  in  operation  and  in  the 
number  of  cows  on  test  in  recent  years  was  due  entirely  to  the  manpower 
..  situation.  In  other  words,  the  States  have  been  unable  to  employ  the 
personnel  required  to  operate  a  larger  number  of  associations.  Re¬ 
ports  from  the  States  indicate  that  more  dairymen  tha.n  ever  before 
will  place  their  herds  on  test  as  soon  as  personnel  becomes  available 
to  supervise  the  work  of  new  associations. 

Even  though  the  States  have  had  great  difficulty  in  maintaining  field 
personnel  to  conduct  the  work  of  the  associations,  more  data  were  re¬ 
ported  to  the  B\ireau  tho.n  it  could  properly  handle  with  the  existing 
staff.  Throu^i  the  operation  of  the  da,iry  herd  improvement  associa¬ 
tion  proved  sire  program  there  has  been  accumulated  the  largest  volume 
of  production  data  on  dairy  cattle  that  exists  in  the  world  today. 

Host  of  these  data,  however,  have  not  been  compiled  and  made  a,va.ilable 
to  the  dairymen  of  the  Eation.  At  no  time  since  the  program  started 
have  sufficient  funds  been  available  to  provide  the  personnel  required 
to  handle  effectively  the  clerical  work  involved. 

At  present  the  herd  analysis  tabulation  work  is  approximately  U  years 

in  arrea,rs.  The  recording  of  data  received  from  the  .associations  is 

now  nearly  12  months  in  arrears.  Sufficient  data  have  been  accumulated 
to  prove  at  least  U,000  or  5 >000  sires  if  adequate  personnel  for  pro¬ 
cessing  the  data  were  available. 

Plan  of  Work;  Production  and  breeding  records  of  cows  in  dairy  herd 
improvement  associations  are  reported  by  association  supervisors 
through  the  various  State  agricultural  colleges  to  the  Bureau  of  Dairy 
Industry.  These  data  "'-re  analyzed  to  determine  the  breeding  worth  of 
individual  auimaJs  and  families  of  animajs.  The  data  are  then  mad.e 
available  to  State  extension  workers,  d.airym.en,  and.  dairy  leaders  for 
use  in  d.eveloping  and  cond.ucting  a  constructive  d.airy  cattle  improve¬ 
ment  program. 
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CMGE  II\T  LAITGUAGE 

The  estimtes  inclvide  n  jproposed  change  in  the  language  of  this  item 
as  folloi''s  (new  Inngua^e  underscored,  deleted  matter  enclosed  with 
brackets) : 

Salaries  and  ex-oenses:  For  necessary  expenses,  including 
not  to  exceed  L$332.325]  $520,320  for  personal  services  in 
the  District  of  Columbia,  of  the  Bureau  of  Dairy  Industry 
in  ca-rrying  out  the  provisions  of  the  Act  of  May  29,  1924 
(7  U.S.C.  401-40U),  including  investigations,  experiments, 
and  demonstrations  in  dairy  industry,  [cooperative  investiga¬ 
tions  of  the  dairy  industry  in  the  va.rious  States,]  for 
carrying  out  the  applicable  provisions  of  the  Acts  of  I'ia.y  9> 

1902  (26  U.S.C.  2325,  2326  (c),  2327  (b)),  and  August  10, 

1912  (26  U.S.C.  2327  (c)),  relati  ng  to  process  or  renova.ted. 
butter,  and  the  Act  of  Ifey  23,  I9OS  (21  U.S.C.  9!!-  (a)) 
insofar  as  it  relates  to  the  exportation  of  process  or 
renovated  butter,  [$742,300]  $1,011,000. 

The  proposed  change  in  language  deletes  the  words  "cooperative  investiga¬ 
tions  of  the  dairy  ind.ustry  in  the  various  States,"  for  the  sole  purpose 
of  shortening  aud  simplifying  the  v.'ord.ing  of  the  item.  The  clause  pro¬ 
posed  for  d.eletion  is  considered  surplusage  and,  therefore,  need  not 
be  retained  in  the  annual  appropriation  act,  the  coopera.tive  work  being 
authorized,  by  the  Act  of  May  I5  ,  1S62  (5  U.S.C.  51l)»  establishing  the 
Department  of  Agriculture,  vrhich  was  imnlemented.  by  the  Act  of  July  24, 
1919  (5  U.S.C.  563-564).  Elirainati  on  of  the  language  from  the  annual 
appropriation  act  will  not — in  any  way — change  the  scope  or  character 
of  the  v'ork  performed  under  this  appropriation  item,  or  the  authority 
*'of  the  Department  to  cooperate  \"rith  other  a.gencies,  institutions, 
organizations,  or  others  in  the  cond.uct  of  such  work. 


(Continued  on  next  page) 
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WORK  UKDIR  THIS  APPROPRIATION 


01) jectlve;  (l)  To  increase  the  milk  and  hutterfat  producing 
efficiency  of  the  Nation's  dairy  cows;  ( 2)  to  determine  the 
nutritional  value  of  milk,  and  the  effect  of  the  nutrition  of 
the  cow  upon  the  milk  produced,  the  nutritional  requirements  of 
calves,  cows,  and  hulls  to  maintain  optimum  levels  of  usefulness, 
the  value  of  feeds,  feed  constituents,  and  feeding  regimes  as  sources 
of  nutrients,  and  the  physiological  factors  affecting  the  general 
economic  usefulness  of  dair^'"  cattle;  ( 3)  to  improve  the  quality 
of  products  made  from  milk;  ( 4)  to  effect  greater  efficiency  in 
manufacturing  methods,  and  to  develop  new  milk  products  and  pro¬ 
vide  for  the  more  efficient  utilization  of  milk  h3rproducts. 

The  Problem  and  its  Significance;  There  are  about  26  million  cows 
in  the  United  States  kept  for  milking  purposes,  the  average  butter- 
fat  production  of  which  is  about  1S4  pounds  a  year.  This  produd- 
tion  is  too  low  for  profit.  Only  one- third  of  these  cows  actually 
return  a. profit  to  their  owners.  Methods  of  selecting  and  breeding 
should  be  devised  so  that  at  least  90  percent  of  the  animals  raised 
for  dairy  purposes  will  possess  an  inheritance  for  profitable 
production. 

The  national  dairy  herd  must  be  fed  in  a  manner  that  will  maintain 
the  health  of  the  animals  and  insure  the  economical  production  of 
milk  having  maximum  nutritive  and  health-gi-'hLng  properties.  Re¬ 
search  is,  required  to .  determine  the  most  efficient  and  economical 
methods  of  feeding  for  milk  production,  the  relation  of  the  cow’s 
diet  to  her  health  and  reproductive  functions,  and  to  the  nutri¬ 
tive  properties  of  the  milk  produced. 

Quality  control  in  the  manufacture  of  dairy  products  is  possible 
only  through  a  knowledge  of  the  bacteriological  and  chemical 
changes  involved  and  of  the  application  of  this  knowledge  to 
factory  practices.  The  basis  for  formulas  applicable  to  factory 
conditions  is  obtainable  only  through  research.  Defects  in  quality 
are  usually  the  result  of  insufficient  information  concerning  the 
factors  influencing  quality  and  of  the  methods  for  controlling 
these  factors  under  commercial  conditions. 
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General  Plan;  The  work  is  carried  on  throTigh  field  and  laboratory 
experiments  in  cooperation  with  state  colleges,  agricultural 
experiment  stations,  and  extension  services,  other  Government 
agencies,  dairymen,  and  manufacturers  of  dairy  products.  Some 
pha  ses  of  the  work  are  conducted  cooperatively  in  every  state 
and  in  Hawaii  and  Puerto  Pico, 

Breeding  experiments  are  conducted  to •  ascertain  the  comparative 
effects  of  different  methods  of  "breeding  in  an  attempt  to  fix 
an  inheritance  for  high  and  uniform  levels  of  producing  ability 
in  dairy  cows;  to  develop  methods  for  judging  the  potential 
producing  abilit3^  of  heifers  at  an  early  age  in  order  to  avoid 
raising  to  maturity  those  heifer  calves  that  should  be  discarded 
at  an  early  age  because  of  their  inferior  potential  milk-producing 
ability,  and  the  effect  of  breeding  and  feeding  practices  on  the 
level  and  economy  of  milk  and  butterfat  production,  Hesearch  in 
animal  nutrition  and  physiology  includes  investigations  to  deter¬ 
mine  the  nutritional  value  of  milk  and  the  effect  of  the  nutri¬ 
tion  of  the  cow  upon  the  milk  produced;  the  energy,  protein, 
minerals,  vitamins,  and  other  nutritional  requirements  for  calves, 
cows,  and  bulls  to  maintain  optimum  levels  of  usefulness;  the 
value  of  various  feeds,  feed  constituents,  and  feeding  regimes 
as  sources  of  nutrients,  end  the  phvsiological  factors  affecting 
the  general  economic  usefulness  of  daii?;-  cattle. 

Research  is  also  conducted  to  discover  the  basic  fatilts  in 
the  production  of  market  milk  and  to  devise  remedies  which  can 
be  readily  and  eco,nomically  applied;  and  to  increase  the  returns 
to  the  producers  of  milk  bjr  increasing  consumption  through 
improvements  in  the  .q\aality  of  manufactured  milk  products,  by 
lowering  the  cost  of  manufacture  through  increased  efficiency 
and  reduction  in  the  proportion  of  undergrade  products,  and 
by  converting  byproducts  of  milk  into  marketable  form. 
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Examples  of  Progress  and  Current  Program;  Ihe  following  are  examples  of 
recent  accomplishments  under  this  appropriation. 

Investigations  of  the  influence  o~f  breeding,  feeding  and  management 

practices  pp.-efficiency  of  production:  . 

Proved  hulls  in  cooperating  herds*  The  following  tabulation  shows 
the  number  of  bulls  from  the  experimental  herds  at  the  Beltsville  station 
in  service  in  herds  of  cooperators:  ■ 


In  artificial  breeding  associations 

Holstein 

19 

Jersey  ;  .  Bed  Danish 

-  7  - 

In  State  institution  herds 

l4 

- 

- 

In  cooperative  bull  associations 

25  . 

13 

- 

In  privatoly-ovmed  herds 

24 

21 

■  - 

In  3  county  organizations  of  cooperative 
farmers  in  Michigan 

- 

- 

23 

Data  on  the  number  of  cows  bred  to  these 

bulls  are 

not  complete. 

One  proved  Holstein  bull  loaned  to  the  How  Yoiic  State  Breeders'  Cooperativ 
in  19^1  was  in  service  for  artificial  insemination  until  June  19^,  and 
during  that  period  sired  some  3*000  calves.  , 

.One  hundred  forty-seven  bulls  from  experimental  herds  at. other  dairy 
experiment  stations  arc  in  service  in  institution  and  privately-owned 
herds.  Pour  arc  in  service  in  artificial  breeding  associations. 

Provo'd  bulls  increase  production  in  farm  herds.  At  the  Jcancretto,  la., 
station  I7  Jersey  sires  have  boon  proved  in  cooperators'  herds.  These 
sires  had  297  daughters,  the  average  production  of  which  was  ^28  pounds 
of  butterfat  (mature  equivalent  basis),  or  J2  pounds  more  buttorfat  than 
the  dams 'produced  under  similar  conditions.  Thirteen,  or  77  percent,  of 
the  bulls  sired  daughters  that  excelled  the  production  of  their  dams  on 
the  average.  ■ 

At  'the  Wofodward,  Okla.  ,  station  25  Holstein  bulls  have  been  proved  in 
cooperators'  herds,'  with  a  total  of  282  tested  daughters.  Those  daughters 
on  the  average,  produced  ^88  pounds  of  buttorfat  as  conpared  to  an  average 
production  of  3^3  pounds  for  the  . dams,  or  an  average  increase  of  45  pounds 
Twenty-four  of  the  bulls,  or  96  percent,  sired  daughters- that  averaged 
higher  in  buttorfat  production  than  their  dams. 

Some  ‘three  ye'ars  ago:  a  bull  bred  at  the  Huntley  station  was  loaned  to  the 
University  of  Hawaii.  A  recent  report  from  the  University  shoves  that 
this  bull  is  the  sire  of  some  3^  bull  calves  and  some  23  heifer  calves  in 
the  University  herd  and  that  9  . of  these  bull  calves  are  now  in  service  in 
commerci^y.  herds  on  the  Islands.  Thus,  the  superior  germ  plasm  developed 
in  the  Huntley  herd  is  being  used  for  the  improvement  of  Hawaiian  dairy 
herds.  ■  ’  ' 
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Fixing  inhcritanco  for  high  IgvgIsl  of.  production  "by  the  uso  of  proved  sires. 

The  following  tables  show  the  ntunhor  of  Holstein  and  Jersey  cows  in  the 

Bcltsville,  Md.  ,  and  Woodward,  Okla. ,  herds  that  have  made  records  tinder 
the  standard  environmental  conditions  prescribed  for  use  in  interpreting 
their  inheritance  for  level  of  production,  grouped  according  to  the  number 
of  meritorious  proved  sire  crosses  in  their  immediate  ancestry.  That  is, 
the  cows  in  the  group  for  1  proved  sire  cross  are  daughters  by  proved 
sires;  tha  cows  in  the  group  for  2  proved  sire  crosses  arc  daughters  by 
proved  sires,  as  are  their  dams;  the  cows  in  the  3  proved  sire  group  arc 
by  proved  sires,  as  arc  their  dams  and  their  maternal  granddams;  those  in 
the  group  of  4  proved  sire  crosses  are  by  proved  sires,  as  are  their  dans, 
their  maternal  granddams,  and  their  maternal  great-granddams.  Thus,  cows 
in  the  1  proved  sire  cross  group  have  received  50  percent  of  their  in¬ 
heritance  from  a  proved  sire;  cows  in  the  group  for  2  proved  sire  crosses 
have  received  75  percent  of  their  inhcritanco  from  proved  sires;  while  cows 
in  the  groups  for  3»  4,  and  5  proved  sire  crosses  have  received,  SJ. 5 » 

93‘75»  96.87  percent,  respectively,  of  their  inheritance  from  proved 

sires. 

If  the  sires  selected  because  of  their  inheritance  for  high  levels  of  ^ 

production  were  actually  homozygous  for  the  hereditary  factors  determining 
high  levels  of  production,  the  cows  in  the  5  proved  sire  group  would  be 
approaching  the  pure  line  status  for  high  levels  of  production,  but  it  is 
very  difficult  to  find  sires  that  actually  possess  an  inheritance  approach¬ 
ing  homozygosity  for  the  factors  determining  high  levels  of  production  and 
the  extent  to  which  one  -of  them  may  bo  heterozygeus  delays  .  the  appro a,ch  of 
a  group  to  homozygosity. 


Boltsvillo,  Md. 


Humber  of 
proved  sire 
crosses 

Hoi steins 

Jerseys 

Humber 
of  cows 

Average 

butt erf at 
production* 

Humber 
of  cows 

Average 
but tor fat 
production* 

Pounds 

Pounds 

1 

33 

663 

47 

658 

2 

31 

705 

35 

739 

3 

44 

768 

35 

761 

4 

44 

837 

23 

796 

5 

16 

848 

— 

— 

W’oodi'\iard,  Okla. 


Ifumber  of 
proved  sire 
crosses 

Humber 
of  cows 

Average  milk 
,  yield* 

Average 
but ter fat 

Average 
butt erf at 
yield* 

Potinds 

Percent 

Pounds 

1  . 

30 

20,670 

3.27 

676 

2  .  ' 

30  ,, 

.  17*972 

3.53 

.  634 

,  3  ,.' 

18' 

■  19.075 

■  J-66  ,  , 

699 

4- 

11  ' 

18,950 

3“.90 

738 

5 

4 

17.986 

3.94 

709 

*  Mature  equivalent. 
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Most  of  the  cows  in  the  2  proved  sire  cross  group  in  the  latter  table  were 
by  a  sire  whoso  daughters  had  considerable  udder  trouble  vdiilo  naking  their 
records,  and  this  probably  accounts  to  sono  extent  for  the  fall  in  produc¬ 
tion  of  that  group. 

The  data  for  both  tho  Boltsville  and  Woodward  grgups,  as  well  as  for  cows 
in  the  Htmtley,  Mont.,  herd,  reported  last  year,  .show  a  rather  unifom 
tendency  for  hi^cr  levels  of  production  for  each  additional  provod  siro 
generation.  It  also  cffoctivoly  oxplodos  ono  theory  that  has  long 
doninated  the  practices  of  dairy  cattle  breeders,  i.c.,  the  necessity  for 
using  sires  within  a  fanSly  or  strain  in  order  to  obtain  good  results. 

The  sires  used  in  this^vrork  wero  selected  on  the  basis  of  their  inherit¬ 
ance  for  level  of  production  without  regard  to  their  relationship;  in  fact, 
an  attempt  has  been  made  to  select  unrelated  sires  in  the  Hoi  steins  used 
at  Boltsville. 

Provod  bulls  maintained  high  level  of  production  in  inbred  cows.  The  second 
bull  used  in  the  line  breeding  osgjoriment,  Pride  Ormsby  (Jerben  Colantha  Ona, 
has  proved  that  he  possesses  quite  a  remarkable  germ  plasm  for  hi^  levels 
of  production.  His  sire  is  Pride  of  tho  Boss  Burkes,  the  third  proved  sire 
used  at  Boltsville,  and  his  dam  was  a  daughter  of  Tarsity  Derby  Matador, 
the  second  proved  siro  used,  and  she  in  turn  v/as  out  of  a  daughter  of 
Denton  Colantha.  Sir  Sag  Apple,  the  first  provod  siro  used.  Thus,  Pride 
Ormsby  Gcrben  Colantha  Ona  is  the  product  of  throe  generations  of  outbreed¬ 
ing  in  tho  Boltsville  herd.  He  has  been  used  in  tho  Beltsvillc  station 
herd  mostly  on  cows  that  were  sisters  to  his  dan.  Twenty-five  of  his 
daughters  of  this  line  of  brccdiiig  have  completed  records,  -  and  their 
average  yield  (nature  basis)  and  the  average  yields  of  their  dans  is; 


Milk 

Butterfat 

Butterfat 

(Pounds) 

(Percent ) 

(Pounds ) 

25  daughters 

20,52s 

3.89 

794 

25  dams 

18.569 

3. 80 

706 

Pour  of  his  daughters  have  now  completed  records  of  over  1,000  pounds  butter- 
fat  in  a  365-^^  lactation  period.  One  daughter,  Line-Oerben  Colantha  Piebe, 
produced  32,192  pounds  of  milk  testing  3*75  porcont  and  containing  1,207 
pounds  of  butterfat.  This  is  tho  highest  buttorfat  record  made  by  a  Holstein 
cow  in  the  United  States  when  milked  3  times  a  day.  Another  daughter,  Line- 
Gorben  Colantha  Watson,  produced  25,403  pounds  milk  testing  4.34  percent  and 
containing  1,103  pounds  of  butterfat.  She  vras  bred  back  to  her  sire  to 
produce  the  cow  Miss  Ormsby  Line-^iGolan-Gerb  Pride  who  made  a  record  of 
24,822  pounds  of  milk  testing  4.15  percent  and  contadning  1,030  pounds  of  . 
butterfat. 

An  interesting  and  unusual  demonstration  of  transmitting  ability  for  hi^ 
levels  of  production  by  Pride  Ormsby  Gorbon  Colantha  Ona  is  shown  in  the 
following  tabulation  of  the  production  records  of  4  of  his  inbred  daughters, 
the  production  records  of  their  dams,  which  are  also  his  daughters,  and  the 
production  records  of  the  granddams,  all  daughters  of  Tarsity  Derby  Matador 
out  of  daughters  of  Denton  Colantha  Sir  Hag  j^plo. 
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Intred  daughters 


Line-hred  daughters 


Ho.  of 

cow 

Milk 

Pat 

Pat 

Ho  .of 

cow 

'Milk  Pat 

Pat 

Ho.  of 

cow 

Milk 

Pat 

Pat 

Pounds 

;  1^- 

Pounds 

Pounds  ^ 

Pounds 

Pounds 

1° 

Pounds 

1249 

1289 

129s 

1627 

17.758 

20,317 

24, 822 
20.615 

4.15 

3.60 

4.15 

737 
.732 
.  1,030 
8i4 

895 

1247 

1215 

1244 

16,717  3.79 
24,595  3*43 
25,1103  4.34 
20,002  3.94 

634 

844 

1,103 

789 

817 

850 

832 

812 

10,529 

15.474 

23,319 

20.603 

3-3'+ 

3.36 

3.78 

353 

528 

783 

779 

Aver¬ 

age 

20,878 

^•96 

828 

21,679  3.88 

843 

17.481 

3.47 

611 

G-randdams  of  inbred 


It  is  not, .uncommon  to  find  the  production  level  depressed  by  close  inbreeding, 
but  these  4  inbred  daughters  of  Pride  Ormsby  Gerben  Colantha  Ona  have  main¬ 
tained  a  remarkabljr  high  level  of  production.  The  average  is  sli^tly  lower 
than  that  of  their  dams,  but  2  of  the  4  inbred  daughters  nave  higher  levels 
of  production  than  their  dams.  It  is  evident  that  this  sire  possesses  an 
inheritance  for  a  high  percent  butterfat.  Of  the  8  daughters  shown  in  this 
tabulation  all  but  one  show  a  higher  percent  butterfat  than  their  dams.  Also, 
the  increase  made  'bj  the  line-bred  daughters  in  percent  butterfat  is  unusually 
high. 

The  granddam  Ho. 817  is  a  much  lower  producer  than  the  other  cows  in  this 
tabula.tion.  Por  some  unknown  reason  she  failed  to  grow  and  her  production 
level  was  also  low. 


Increased  appropriations  provided  for  this  work  for  1946  enables  the  Bureau 
to  keep  more  breeding  animals,  and  thus  accelerate  the  number  of  proved  sire 
generations  that  can  be  produced  in  a  given  period.  At  least  40  daughters 
in  each  proved  sire  generation  are  desirable.  At  times,  several  years  have 
been  required  to  produce  this  number  of  daughters  by  a  given  sire.  With 
larger  numbers  of  females  to  breed  it  is  hoped  that  40  females  may  be  pro¬ 
duced  in  a  period  of  2  years;  thus,  a  nqw  proved  sire  could  be  brought  in 
every  second  year  and  the  time  for  producing  an  additional  5  generations 
reduced  50  percent. 

Bulls  from  station  herds  will  continue  to  be  placed  in  herds  of  cooperators 
to  proA^e  their  inherent  ability  for  transmitting  hi^  and  uniform  levels  of 
milk  and  butterfat  production. 

The  mating  of  related  sires  to  unrelated  cows  will  be  continued  to  obtain 
line-bred  heifers  that  are  to  be  compared  with  outbred  heifers. 

The  4  proved  sires  in  the  Jersey  outbreeding-inbreeding  experiments  will 
continue  to  be  mated  with  their  own  daughters  to  secure  the  necessary  inbred 
daughters.  The  progress  of  the  project  has  been  delayed  because  of , the 
mortality  among  inbred  heifers.  It  is  planned  to  give  inbred  heifers  special 
care  and  feeding  in  an  attempt  to  reduce  the  mortality,.' 


-  l6o  -■ 

Pastures  are  profi talkie  if  properly  mana.fi:ed.  Three  years'  resrilts  have  heen 
obtained  in  a  cooperative  experiment  to  ascertain  the  caiTying  capacity  of 
irrigated  pastures  in  the  mountain  regions  that  were  rotationally  grazed, 
manured,  treated  each  year  with  phosphate  and  mowed  to  control  weeds. 

The  results  are  summarized  as  follo\/s: 

■  ^  i2M 

Length  of  grazing  season  (days)  .  .  ,  179 

Standard  cow  days  per  a.cre  .....  253 

Mlk  production  per  acre  (pounds)  .  .  2,37^ 

Pounds  of  milk  (corrected  to  4^  fat).  7*530 
Alfalfa  hay  replacement  from 

pasture  (tons)  . . .  4, 0l6 

Gross  pastu.re  value  (based  on  butter- 
fat  @  pfr  pound.  Cost  of 
supplementary^  feed  deducted).  .  .  .$213.3 

It  will  be  noted  that  the  pastiure  showed  greatest  value  in  the  third  year, 
and  th3,t  irrigated  pastures  in  the  mountain  area  are  very  profitable  to  dairyr.. 
men  if  properly  managed  and  fertilized. 

Grazing  crops  as  sources  of  nutrients  at  Tallard,  U.C.,  station.  The  yrields 
of  winter  grazing  crops  seeded  in  the  fall  of  1943  were  seriously  depressed 
by  drought  and  by  a,tta.cks  of  aphis  on  the  growing  cereal  crops.  The  damage  to 
the  grains  on  some  plots  was  as  hi(^  as  90  percent  and  was  estimated  to  aver¬ 
age  70  percent  on  all  plots.  Crops  thcut  were  seeded  earliest  v/ere  the  most 
severely  damaged.  Portunatelyr,  the  legumes  seeded  vdth  the  grains  on  some  of 
the  plots  were  not  attacked  by  the*  aphis  and  these  legumes  furnished  the  bulk 
of  the  gra-zing  obtained.  The  crops  that  ‘gave  the  most  grazing  per  acre  weret 
(1)  two  plots  of  oats,  barley,  a,nd  crimson  clover,  75»2  and  64.0  st;mdard  cow 
days;  (2)  Itali-m  ry,^e  grass  and  crimson  clover,  54.9  days;  (3)  wheat  (seeded 
in  November),  days;  and  (4)  oa':s,  barley,  and  vetch,  30-2  days. 

The  oats,  barlejr,  .md  crimson  clover  crop  combination  yielded  the  greatest 
amount  of  total  digestible  nutrients  per  a.cre.  On  the  basis  of  the  amount 
of  hay  that  would  contain  an  equivalent  amount  of  toted  digestible  nutrients 
to  that  produced  by  any  given'  crop  combination,  the  crop  combinations  that 
had  the  lowest  cost  of  production  in  terms  of  the  cost  of  producing  a  ton  of 
alfalfa  hay  were:  (l)  cabs,  barley,  ;ind  crimson  clover  (seeded  9-S-43), 

$13.46;  (2)  Italian  ryre  grass  and  crimson  clover,  $13,62;  (3)  oats,  barley, 
and  crimson  clover  (seeded  S-17-43),  $15.3^»  (4)  wheat  ( seeded  11-3-43) , 
$1S.00;  (5)  oats,  ba.rley,  and  vetch  (seeded  9-1-43) ,.  $26.12,  Oats  and  banley 
seeded  8-23—43  had  an  equivalent  cost  of  $72.81, 

The  winter  annuals  provided  grazing  from  October  .21  to  November  24,  and  from 
March  6  to  May  I7,  a  total  period  of  about  3*5  months.  The  summer  annual 
grazing  plots  were  affected  by  low  rairl’all  conditions  that  prevailed  from 
the  middle  of  April  through  the  middle  of  June,  There  was  a  well  distributed 
relrifall  during  the  remainder  of  the  season  that  resulted  in  some,  of  the  best 
grazing  the  summer  annuals  have  furnished  during  the  course- of  the  experiment. 


i2le 

1944 

174 

189 

246 

261 

8,234 

9,501 

7,737 

8,829 

3,905 

>*.153 

$220.13 

$249.31 
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Txie  standard  cow  grazing  dc;7S  varied  from  JO  to  jG  days  for  6  of  the  7  c^rop 
ccmhinations.  KudzU}  with  53*5  standard  cow  grazing  days*  .had  tne  shortest 
■period*  The  yields  of  tota.l  digestihle  nutrients  per  acre  in  the  order  of 
the  greatest  to  the  smallest  'sveret  (l)  Ogdon  soybeans,  1,230  po’ands;  (2) 

Korean  and  Kobe  losioedoza.  and  Pearl  millet,  1,222»6  po'U.nds,  (3^  Pearl  millet 
and  Sudan  grass,  1,210  pounds;  (4)  Ogden  soybeans,  1,205.S  pounds;  (5)  Korean 
and  Kobo  losuedoza,  l,l45«5  peun,ds;  (b)  Tift  Sudan  grans,  1, 125*9  pounds;  and 
(7)  Kudzu  (a’ perennial) ,  793^6  pounds.  Tlie  costs  of  production  in  terms  of 
alfalfa  hay  ner  ton  eouiv<‘olont  were*  (l)  Korean  and  Kobe  lospcdoza-,  $7.12; 

(2)  Tift  Sudan  ^grans,  $9.44;  (3)  Korean  and  Kobe  lespedeza  and  Peanl  millet, 
$9.62;  (4)  Poanl  millet  and  Sudnn  gr-ass,  $10.26;  (5)  Kudzu  (perennial') , $10.30; 
(6)  Ogden  soybeans,  $11.42;  and  (7)  Ogden  sojaboans,  $11.64. 

Grazing  on  these  crops  was  from  June  29  to  October  4, — a  little  more  than  3 
montlis;  thus,  the  period  over  v/hich  both  the  winter  and  the  s'ummer  annuals 
T/ero  gra.zod  'v/a-s  loss  than  J  months,  A  permanent  pasture  of  carpet  grans, with 
some  legumes — notably  hop  clover  in  the  early, spring — provided  grazing  from 
April  25  to  Kevombor  25,  a,  period  of  J  months. 

Pa.sturo  grasses  as  sources  of  nutrients.  In  an  effort  to  find  out  the  best  ^ 
combinations  of  gra.sses  and  clovers  and  the  best  management  xo^^octices  for  "th^/y 
region  in  which  the  LcT/isburg,  Tenn. ,  station  is  located,  a  series  of  12 
ODToerimcntal  pasture  y)lots  wore  seedo'l  in  1942  to  various  combinations  of 
grasses  'nd  clovers',  including  lesjpodczav,  Butch  white,  hoj),  crimson,  and 
ladino  clovers,  orchard  grass,  and  bluegrass.  Most  seedings  were  made  on 
prepared  seed  bods  but  on  some  plots  the  seed  was  sown  on  the  sod. 

One  plot  seeded  to  orchard  grass  and  ladino  clo-'-er  end  limed  and  manured 
furnished  nutrients  for  C'^^ws  to  produce  'it  the  rate  of  5*996  po'unds  of  milk 
and  244  wounds  of  butterfat  per  acre.  It  furnished  grazing  at  the  rate  of  1®. 
cow  da-^s^-ocr  acre.  In  addition  to  the  grazing  the  cows  consumed  a  sim.ple 
gratii  mixture  at  the  rote  of  964  pounds  per  o,cro.  Deducting  $24  for  the  cost 
of  the  gra.in  and  an  estimated  $5  for  the  cost  of  mowing  weeds  and  for  lime 
an'"'’,  manure,  the  . net  vailuc  of  the  milk  Tjro'duccd  was  $l42  "per  ^acre. 


Included  in  tlic  series  wore  two  plots  of  bluegrass  sod  which  received  no 
fertilizer  trertnent.  One  plot  ’./as  mnwed  twice  ea.ch  season  to  control  wo^.s;j 
the  other  plot  was  net  mowed.  Doth  plots  wore  grazed  by  milking  co.ws.  The 
plot  tliat  v/an  mowed  g:'.ve  a  net  return  of  $54  poi*  acre  in  terns,  of  milk  pro- 
duced,which  was  $10  more  than  tlie  return  from  the  plot  that  was  not  mowed. 
The.  cost  r.f  mowing  amounted  to  $1.74  per  acre.  Hence,  a  re-turn  of  $10  was 
received  from  an  expend! t-urc  of  $1.74.  Mowing  controlled  "tlie  weeds  and 


brush  that  the  cattle 
'^.esiraJblo  grasses. 


did  no 


t  graze,  and. increased  the  growth  and  spread  of 


Effect  on  lactation  of  feeding  concentrates  at  different  rates.  An  experiment 
at  the  Mandan,  H.Dak,,  Huntley,  Mont.,  and  Woodward,  Okla.,  stations  was 
begun  in  1943  to  determine  if  a  he.’ivier  rate  of  grain  feeding  during  the 
weriod  of  greatest  milk  production  would  result  in  greater  production  for  the 
entire  lactation  than  whoa  the  rate  of  grain  fed  in  x'^roxoortion  to  milk  pro¬ 
duction  was  uniform  throu{^iout  the  lactation.  Two  balanced  groups  of  cows 
at  eanh  sta.tion  v/cre  fed  as  follows*  Cote  in  Group)  1  received  alfalfa  hsy 
and  silage  ad  libitum  and  were  fed  grain  a,t  the  r.'"!.te  of  1  pound  to  each  6 
pounds  of  milk  pro'^uced  throu^out  the  300-day  lactation  period.  Cows  in 
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Group  2  v/oro  fed  the  sane  except  thnt  they  received  grain  at  the  rate  of 
1  pound  for  each  3  pounds  of  nilk  produced  during  the  first  100  days  of 
lactation;  1  pound  of  grain  for  each  6  pouiu^s  of  nilk  produced  during  the 
second  100-day  period;  mid  no  grain  during  tlie  last  100  days  of  la.ctation. 

Cons  v/ere  pastured  at  the  Mandan- station  while  on  the  eijqoerinent,  hut  not 
at  the  other  stations, 

A  prelininary  analysis  of  the  records  of  22  cows  in  the  experinent  that 
conpletcd  300-dGy  lactation  periods  reveals  that  the  gr'^np  of  cows  fed  grain 
at  the  rate  of  1  pound  for  each  3  pounds  of  nilk  produced  during  the  first 
100  days  of  lacta,tion  produced  an  average  of  478  Tpounds  of  hutterfat  as 
corpared  to  432  ipcunds  for  the  cows  fed  grain  at  a  uniform  rate  of  1  pound 
of  grain  for  each  6  pounds  of  nilk  produced,  Tliis  increase  of  10  percent 
cane  largely  during  the  first  100  days. 

Relative  carrying  capacity  ^f  alfalfa  and  lading  clover  at  the  Huntley,  Mont.  . 

sta-tion.  In  1940  alfalfa  was  seeded  in  3  separate  half-acre  plots  at  the 

Huntley,  Mont, ,  station,.  One  plot  was  seeded  with  canapo  grass,  another  with 
meadow  foxtail,  and  the  third  with  orchard  grass.  In  another  series  of  3 
hcolf-a-cre  plots,  larilnc  clover  was  seeded  with  these  sane  grasses.  The  object 
was  to  determine  the  relative  canrying  capacities  for  dairy  cows  of  these 
different  grasses  in  combination  T/ith  alfalfa  and  with  ladino.  The  alfalfa 
combinations  produced  during  1942,  1943.  and  1944  an  average  of  4,954  pounds 
of  total  digestible ■ nutrients  per  acre  each  year,  as  compared  to  an  average 
of  4,828  pounds  for  the  la'^lno  combina.tion.  The  alfalfa  combinations  gave 
greater  yields  in  the  first  2  yccors  but  produced  less  the  third  yea.r.  In 
the  third  year  tlie  I'lfalfa  combination  yielded  4,189  pounds  of  total 
digestible  nutrients  per  acre,  while  the  ladino  clover  combination  7/ielded 
4,854  ioounds  per  acre.  The  yield  from  the  latter  is  being  maintained  at  a 
rather  constant  level,  while  the  yield  from  the  former  is  declining.  The 
alfalfa,  is  going  out  rapiv^ly  and,  will  provide  only  a  minor  portion  of  'the 
nutrients  from  now  on. 

The  plots  containing  canarj’-  grass  gave  the  highest  yields  over  the 
period.,  followed  by  the  orchard  grass  and  meadtow  foxtail  in  the  order  named. 
Using  the  canaTj'"  grass  j’^ield.  as  100  percent,  the  relative  yields  of  the 
orchardt  gra.ss  and  ncad.oT/  foxtail  with  alfalfa  were  95*1  85*8  percent, 

respectively,  and.  with  ladino  clover  they  were  94.6  and  Sy. 7,  Percent, 
respectively. 

The  7/iolds  of  all  of  the  grazed  plots  are  considered  hi^ly  satisfactory. 

On  a  conpa.rative  total  digestible  nutrient  basis  the  alfalfa  combination 
would  represent  a  yield  of  4,9  tons  of  alfalfa  ha.y.per  acre  and  the  lad.ino 
combinations  would  represent  a  yield,  of  about  4.7  tons  of  alfalfa  hay  per  acre 

In  1944  the  total  digestible  nutrient  yield  per  acre  for  the  lad.ino  clover 
combinations  v/as  alm.03t  16  percent  greaber  than  the  tota.!  digestible  nutrient 
vield,  for  the  alfalfa  combinations.  The  milk  and.  but  ter  fat  yields  in  1944  on 
the  ladino  clover  combinabions  also  exceed.ed  the  yields  on  the  alfalfa  com¬ 
binations  by  approxim.ately  I5  and.  12  percent,  respectively.  Since  the  total 
digestible  nutrient  yield  is  calculated  in  part  from  the  milk  and  butterfat 
yield  there  is  likely  to  be  a,  similarity  in  the  relative  total  digestible 
nutrient  yield  and  the  mblk  and  butterfat  yield.  Clippings  from  the 
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different  plots  inflicated  that  the  yield  of'  dry  hay  on  the  ladino.  clover 
grass  plots  exceeded  the  yield  of  hay  on  the  a,lfalfa  grass  plots  "by  a 
little  more  than  8  percent. 

The  milk  and  hutterfat  j^’ields  were  somewhat  greater  on  the  orchard  grass 
plots  of  both  series. 

The  pasture  experiments  and  those  involving  con^arisons  of  summer  and  winter 
grazing  crops  at  the  different  experiment  stations  will  he  continued.  The 
project  on  the  effect  of  feeding  concentrates  at  different  rates  during 
different  parts  of  the  lactation  period  should  he  completed  during  the  yecU*. 

Use  of  sulfa  drugs  to  contml  mastiti  s.  The  use  of  sulfa  drugs  for  treating 
mastitis  infections  showed  an  average  effectiveness  of  approxima.tely  68 
percent  in  treating  four  different  types  of  infection.  The  udder  infusions 
did  not  have  any  significant  depressing  effect  on  milk  secretion, and  there 
were  no  urjfa.vorahle  reactions  resulting  from  tne  treatment. 


Uollomng  the  use  of  these  preparations  another  sulfonamide  preparation  con¬ 
taining  ^ea  was  used.  Tifty-three  treatments  with  this  prep^ation  were  ^ 
administered.  The  results  are  not  complete  and  final  tah-olations  will  not  htfa 
possible  until  cows  trea^ted  while  drj^  have  again  freshened.  For  -the  entire 
period  of  these  treatments,  which  goes  hack  to  August  19.^3,  milk  production 
averages  for  the  10  .days  immediately  before  and  after  treatment  are ^ available 
for  38  lactation  periods.  The  decline  in  average  daily^ milk  production 
the'  1 4- day  interim  between  the  mid-points  of  these  periods  was  from  32»90 
to  30.95  pounds,  or  about  6  percent.  This  does  not  greatly  exceed  the 
expected  average  decline  for  the  same  period  in  untreated  cows. 


Daring  the  year  penicillin  was  made  available  for  use^in  a  cooperative  pro¬ 
ject  with  the  Bureau  of  Animal  Industry  for  studying  its  effectiveness  in 
eliminating  mastitis  infections.  Procedures  for  administering  the  treat¬ 
ments  and  for  evaluating  the  results  were  worked  out  by  a  joint  committee 
representing  the  two  Bureaus.  The  known  results  showed  that  penicillin 
\7as  effective  to  the  extent  of  about  47  percent. 


Method  for  determining  the  potential  producing  capacity.  A  prelimina^ 
analysis  of  data  obtained  in  the  Beltsville  herd  indicated ‘that  the  degree 
of  advancement  of  mammary  gland  development  in  the  calf  at  *3  to  5  months 
was  indicative  of  potential  producing  aapacity.  The  average  matoe  equiva¬ 
lent  production  of  milk  in  the  first  lactation  period  was  some  2,500  tq  4,0UL 
pounds  greater  for  the  cows  that  were  graded  high  as  calves  than  for  those 
thot  were  graded  below  average  at  the  same  ‘ege.  These  results  were  obtained 
from  a  study  of  anirarils  In  the  Bureau's  breeding  herd  at  Beltsville,  Md., 
where  production  is  uniformly  high.  A  greater  degree  of  variation  might  e 
found  in  herds  where  uniformly  high  production  does  not  prevail.  The 
are  encouraging  since  they  indicate  that  it  may  become  possible  to  predict 
the  relative  producing  capacity  of  dairy  calves  at  4  months  of  age,  thus 
making  it  possible  to  identify  and  cull  low  producers  at  an  early  age.The 
present  need  is  to  ^test  the  method  in  herds  haidng  extreme  variability  in 
producing  aapacity  to  determine  its  reliability.  The  test  involves  grading 
the  calves  in  a  herd  as  they  r each  the  age  of  4  months, and  after  their  pro¬ 
duction  records  have  been  coii5)letdd,  comparing  statistically  the  relative  u- 
gree  of  mammary  development  as  calves,  and  their  level  of  production. 
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Study  of  'bovine  fetus  at  various  stages  of  gostation.  Pregnancy  is  a  dis¬ 
turbing  factor  in  the  interprotatlon  of  results  in  nany  studies  pertaining 
to  the  growth,  nutrition,  physiology,  body  forn,  and  anatomy  of  domestic 
animals.  Studies  have  been  made  of  (l)  the  size  (weight)  of  the  uterus  and 
each  of  its  contents  at  successive  30-day  intervals  up  to  full  term;  (2) 
measurements  of  the  body  proportions  of  the  fetus  at  successive  stages  of 
gestation  and  in  relation  to  corresponding  body  proportions  in  the  cow;  and 
(3)  the  changes  in  the  relation  of  the  weights  of  the  fetus,  the  fluids  and 
the  fetal  membranes,  to  the  total  weight  of  the  gravid  uterus.  There  is 
need  for  fTindanental  data  as  to  the  extent  the  live  weight  of  the  cow  is 
represented  by  the  weight  of  the  uterus  and  its  various  contents  at  Recess¬ 
ive  stages  of  gestation. 

Are  body  proportions  in  the  calf  indicative  of  type  in  the  cow?  Substantial 
progress  has  been  made  in  analyzing  accumulated  data  on  measurements  of  body 
form  in  growing  heifers  to  ascertain  the  extent  to  which  the  size  and  shape 
of  the  body  (type)  of  the  calf  can  be  used  as  a  guide  in  predicting  the  size 
and  body  form  of  the  cow.  Predictability  with  regard  to  size  in  ai^  measure¬ 
ment  increases  with  a  high  degree  of  regularity  with  advance  in  age.  That 
is,  measurements  taken  at  12  months  of  age  are  a  better  indication  of  the 
ultimate  corre^onding  measurements  in  the  cow  than  are  those  taken  at  3» 
or  9  months  of  age.  In  both  of  the  breeds  studied  (Holstein  and  Jersey)  the 
measurements  taken  on  young  heifers  that  had  the  closest  correlation  with 
those  taken  during  first  lactation  were  the  body  heights  and  the  length  and 
width  of  the  head.  Body  height  and  head  dimensions  taken  at  the  early  age 
of  6  months  were  more  reliable  indications  of  the  corre^onding  measurements 
during  first  lactation  than  was  the  live  weight  taken  at  any  age  up  to  and 
including  18  months.  Correlation  studies  are  now  in  progress  xo  determine 
the  relation  between  body  size  and  form  as  a  calf  and  after  she  attains 
maturity. 

Post-mortem  studies  of  macanary  structure.  Over  a  period  of  years  post-mortem 
data  have  been  obtained  on  the  size,  capacity,  and  structure  of  the  udders  of 
approximately  625  cows  and  heifers  in  the  Bureau’ s  herd  at  Beltsville.  Cor¬ 
relation  studies  based  on  random  samples  of  udders  taken  from  cows  lactating 
at  the  time  of  death  indicate  that  there  are  positive  relationships  between 
demo.nsti-ated  x>roducing  capacity,  as  shown  by  production  records,  and  such 
characteristics  as  empty  weight  of  udder,  capacity  of  udder,  and  the  propor¬ 
tion  (percentage)  of  gland  tissue  in  the  udder.  In  non-lactating  udders 
positive  relationships  were  largely  absent  or  concealed  by  the  influence  of 
other  factors.  It  is  expected  that  progress  will  be  made  In  analyzing  all 
available  data  to  determine  the  interrelations  between  udder  characteristics 
and  milk  producing  capacity,  and  the  effects  of  breed,  age,  and  stage  of 
lactation  at  tine  of  death  upon  various  udder  characteristics. 

Circulatory  system  of  the  udder.  In  tests  to  throw  further  light  on  the 
significance  of  subcutaneous  vessels  on  the  surface  of  the  udder,  these 
vessels  were  tapped  in  a  number  of  living  cows  and  samples  of  the  contents 
were  drawn  into  a  syringe.  It  was  found  that  a  majority  of  these  sub¬ 
cutaneous  vessels  contained  blood  and  are  a  part  of  the  venous  system  but 
that  lymph  vessels  also  occur  in  similar  areas  on  the  udders  of  some  cows. 
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The  conqpletion  of  analysi-s  of  data;  pa  chahges  in  the  size  of  the  gravid 
uterus  and  of  its  various  contents  with  advance  in  stage  of,  gestation  is^ 
conteniDlated  during  the  current  fiscal  year.  Other  phases  of  the  project 
vdiich  will  receive  attention  are:  ' 


(a)  Introducing  and  supervising  field  tests  to.  determine  the  reliability 
of  using  the  evaluation  of  the  degree  of  mammary  development  in  the  calf  as  a 
means  of  identifying  the  potentially  high  or  the  potentially  low  producing 
individuals.  Additional  data  also  will  he  obtained  in  animals  in  the 
Bureau's  herd  at  Beltsville.  *  " 

(h)  Continuation  of  the  analysis  of  accumulated  data  on  body  measure¬ 
ments  of  growing  heifers  to  determine  to  what  extent  body  form  in  the  calf 
can  be  used  in  predicting  the  body  form  and  also  the  producing  capacity  of 
the  cow;  and 

(c)  Analysis  of  data  obtained  bn  some  600  udders  to'  determine  the 
significance  of  size  and  capacity  of  the  udder,  and  of  various  character¬ 
istics  of  the  structure  and  properties  of  the  mammary  tissue,  in  relation 
to  the  production  performance  of  the  co\-f. 


(Continued  on  next,  page) 
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^gyestigations  of  the  nutritional  and  other  physiological  factors  affecting 

the  usefulness  of  dairy  cattle;  ~  - - — - ^ 

g_olostruin  as  a  source  of  vitamin  A.  Calves  are  horn  vdth  very  little  or 
JO  vitamin  .A  stored  in  their  bodies,  and  depend  upon  their  mothers’  colostrum 
for  an  immediate  supply  of  this  nutrient.  Without  an  adequate  supply  they 
evelop  scours,  m^  go  blind,  or  die  of  scours  or  of  symptoms  resembling  those 
of  pneumonia.  Colostrum  has  generally  been  considered  an  excellent  source  of 
vitamin  A.  Results  of  experimental  work  show  that  it  is  a  variable  source  and 
that  Its  potency  depends  upon  the  diet  of  the  cow.  Por  example,  if  the  amount 
of  colostrum  frequently -fed  to  a  calf  were  produced  by  cows  on  pasture,  the 
calf  might  receive  about  137,000  International  Units  of  vitamin  A,  but  it 
ou  receive  only  29,000  International  Units  if  the  colostrum  were  produced 
ration^ containing  a  poor  quality  of  roughage.  The  vitamin  A 
^  ency  of  the  milk  fed  to  calves  following  the  colostrum  feeding  would  like¬ 
wise  vary  with  the  diet  of  the  cows  producing  it.:  In  the  experiment  referred 

subsequently  produced  a  milk  fat  that  cbntained  20,000 
International  Units  of  vitamin  A  per  pound  and  the  cows  on  the  barn  ration 

milk /at  containing  less  than  5,000  International  Units  per  pound, 
of  Le^cllf  io  supply  enough  vitamin  A  for  the  optimuii  growth 

Similar  studies  are  being  made  on  other  nutrients  in  colostrum. 

potency  of  milk  and  butter.  Work  was  conducted  in  cooperation  with 
y  a  e  Agricultural  S:^eriment  Station  laboratories  to  determine  (l)  the 
average  vitamin  A  potency  of  the  butter  produced  in  the  United  States;  (2)  the 
effect  of  commercial  methods  of  storage  on  the  vitamin  A  potency  of  butter- 
and  ^3;  the //amin  A  potency  of  butter  sold  on  retail  markets.  The  results 
+  ^  potency  of  about  11,000  International 

tn  su^er  butter  has  an  average  vitamin  A  potency  of  17,000 

average  potency  of  the 

annual  output  of  all  creameries  is  approximately  15,000  International  Units 
per  pound.  About  64  percent  of  the  creamery  butter  oroduced  in  the  United 

potency  of  the  summer  product,  and  about  36  per¬ 
-cent  had  the  potency  of  winter  butter.  There  is  practically  no  loss  of 
potency  during  the  ordinary  commercial  storage  and  handling  of  butter.  The 
c  ™  retail  markets  have  the  same  average  potency  as  that 

the  creameries.  Butters  containing  as  much  as  23,000  International 
Units  per  pound  were  produced  under  very  good  pasture  conditions. 

The  difference  in  v/amin  A  potency  between  winter  and  summer  butter  is  due 
ery  largely  to  a  difference  in  the  amount  of  the  precursor  of  vitamin  A 
summer  and  winter  feeds.  Through  proper  feeding  of  the  cows 
Prnp+fp  f  the  so-called  summer  potency  could  very  well  be  produced  in  winter. 

are  now  being  developed  for  the  guidance  of  dhirjmen  in 

economical  and  at  the  same  time  result 
in  a  higher  vitamin  A  potency  of  the  milk  produced. 

protoelng  feed  for  winter  feeding.  Ihere  arc  lirge  losses 
in  feeding  value  in  the  ordinary  methods  of  malting  hay.  During  the  past  year 
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comparisons  have  been  made  of  the  feeding  value  of  alfalfa  preserved  as 
silage-  and  as  field-cured  hay.  ¥ork  is  now  .in  progress  to  compare  the 
feeding  value  of  alfalfa  preserved  (l)  as  field-cured  hay,  (2)  as  hay 
partially  dried  in  the  field  and  then  dried  over  a  ”mow”  drier,  and  (3) 
preserved  as  silage.  Ihe  efficiency  and  economy  of  such  methods  of  preser¬ 
vation  are  being  investigated.  Previous  work  indicated  a  ^eater  protein 
and  carotene  content  of  the  alfalfa  that  was  preserved  as  silage,  as  well 
as  a  greater  vitamin  A  potency  of  the  milk  and  butter  produced  by  the  cows 
to  which  it.  was  fed,  and  a  somewhat  greater  milk  yield. 

Pasture  renovation  through  use  of  phosphate,  tillage  and  seeding.  Pastures 
will  probably  be  an  in^ortant  factor  in  postwar  dairying;  consequently,  the 
development  of  methods  of  establishing  and  , Renovating  pastures  is  being 
given  serious  attention  in  cooperation  witti  the  Bureau  of  Plant  IndustRy, 
Soils,  and  Agricultural  Engineering.  It  .has  been  shown  that  (a)  application 
of  phosphate  fertilizer  increased  the  yield  of  herbage;  (b)  drilling  the 
fertilizer  on  undisturbed  sod  at  a  depth  of  three  to  four  inches  gave  better 
results  than  surface  application,  while  on  the  disced  sod,  surface  applica¬ 
tions  gave  better  results  than  drilling;  and  (c)  applying  fertilizer  by  - 
harrowing  it  in  on  the  surface  of  the  plowed  sod  proved  better  than  applyinj 
it  at  the  bottom  of  the  furrow.  A  comparison  of  different  kinds  of 
phosphorus- carrying  fertilizer  showed  no  conclusive  results. 


The  herbage  from  the  plowed  and  disced  plots  was  higher  in  protein,  calcium 
and  phosphorus  than  from  the  xindisturbed  plots,  probably  because  of  a  higher 
legume  content.  Grazing  tests  -failed  to  show  any  differences  in  palatability 
due  to  fertilizer  treatment.  'The  herbage  appeared  to  be  more  closely  grazed 
on  the  plowed  plots  than  on  the  others,  with  the  disced  plots  next  in  order. 

Increased  amounts  of  carotene  do  not  increase  milk  yield.  Production  records 
for  the  first  lactation  period  of  cows  in  the  nutrition  herd  fed  rations 
containing  different  amoiints  of  carotene  or  vitamin  A  showed  that  larger 
amounts  of  vitamin  A  and  carotene  unproved  the  vitamin  A  potency  of  the  milk 
produced  and  of  butter  made  therefrom,  but  there  was  no  evidence  of  a  favor¬ 
able  effect  on  milk  yield. 

Effect  of  rations  of  different  carotene  and  vitamin  A  content  on  conception. 

Records  of  the  breeding  performance  of  91  cows  that  have  been  fed  rations 
containing  various  amounts  of  carotene  or  vitamin  A  show  that  these  cows 
have  borne  219  calves  excluding  their  first  calves.  The  records  do  not  show 
any  reduction  in  the  number  of  services  per  conception  with  the  cows  receiv¬ 
ing  rations  containing  the  large^  amounts  of  vitamin  A.  The  number  of 
services  per  conception  was  no  lower  for  pasture-fed  cows  than  for  cows  on 
bam  rations  which  supplied  only  slightly  more  vitamin  A  than  was  required 
to  produce  calves  that  were  normal  at  birth. 

Effect  of  vitamin  A  on  the  reproductive  performance  of  bulls.  The  repro¬ 
ductive  functions  are  controlled  by  the  very  small  gland  known  as  the 
pituitary  gland,  which  lies  just  beneath  the  brain.'  It  is  the  anterior  lobe 
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of  this  gland  which  dominates  these  functions.  A  vitamin  A  deficiency  early 
in  the  life  of  the  calf  was  found  to  produce  an  ahnormal  development  (re¬ 
ferred  to  as  a  cyst)  in  this  gland.  These  cysts  vary  in  size,  and  it  was 
not  known  whether  animals  could  suhsequently  recover  from  thorn  or  whether 
this  condition  would  later  in  life  interfere  with  the  usefulness  of  the 
animal.  It  has  been  shown  that  bulls  do  not  recover  from  these  cysts;-  but, 
de^ite  the  persistence  of  cysts  that  are  sometimes  very  large,  bulls  may 
still  produce  fertile  semen.  A  vitamin  A  deficiency  will  produce  testicular 
degeneration  in  the  bull,  but  this  can  be  corrected  by  carotene  or  vitamin  A 
therapy.  Bulls  will  continue  to  produce  fertile  semen  even  if  the  amoTUit  of 
vitamin  A  fed  is  below  that  which  will  cause  vitamin  A  deficiency  as  indi¬ 
cated  by  blindness.  Semen  produced  by  vitamin  A-deficient  bulls  cannot, 
however,  be  classed  as  high  in  quality.  It  appears  that  before  a  bull  be¬ 
comes  sterile  as  a  result  of  a  vitamin  A  deficiency,  it  must  be  maintained 
on  a  rather  poor  carotene  ration,  particularly  if  it  has  had  ample  vitamin  A 
during  the  growing  period.  Vitamin  A  deficiency  apparently  causes  a  delayed 
sexual  maturity,  i.e.,  age  when  a  bull  starts  producing  semen.  This  delay 
may  conform  with  the  retardation  in  growth.  More  data  are  needed  on  this 
point  and  on  the  qjiestion  as  to  the  effect  of  vitamin  A  deficiencies  on -the 
capacity  of  the  bull  io  function. 

Unidentified  growth-promoting  factor  in  milk.  Work  previously  reported  on 
this  problem  has  continued.  The  results  to  date  indicate  that  a  growth- 
promoting  factor,  X,  which  is  not  identical  with  any  known  nutrient  and 
which  has  not  been  identified  chemically,  exists  in  milk  and  milk  products, 
hays  and  leafy  foods,  beef  and  pork  muscle,  egg  yolk,  and  liver  extracts, 
but  does  not  occur  in  white  flour,  enriched  flour,  v/hole  wheat  flour,  wheat 
bran,  linseed  oil  meal,  soybean  oil  meal,  egg  white,  and  yeast.  Efforts  to 
vary  the  potency  of  milk  as  a  source  of  this  factor  by  varying  the  amount 
of  the  factor  in  the  diet  of  the  coWi  hare  not  been  successful,  but- tests 
of  preparations  from  different  milks  do  suggest  that  milk  m^  vary  somewhat 
in  potency.  Thus,  on  an  average,  5  milliliters  of  milk  daily,  which  would 
contain  about  0.4^  gram  of  skim  milk  solids,  increased  growth  by  about  35 
percent,  vfcereas  4  percent  skim  milk  powder  made  from  different  milk  and 
supplying  about  O.3  to  0.4  gram  of  skim  milk  solids,  increased  growth  by 
about  50  percent.  The  milk  and  milk  powder  was  added  to  a  diet  already 
containing  adequate  amounts  of  every  known  nutrient.  Feeding  additional 
milk  or  skim  milk  powder  in  those  diets  produced  still  better  growth. 

A  further  study  of  the  growth  of  animals  on  diets -containing  adequate 
amounts  of  all  known  nutrients,  but  varying  in  protein  content,  showed  very 
surprising  results.  liThen  animals  were  fed  diets  containing  20  percent  or 
45  percent  of  protein  without  a  supplement  of  X,  they  grew  l47  and  77  grams, 
re^ectively,  in  4  weeks — i.e.,  47  percent  less  on  the  diet  containing  the 
greater  amount  of  protein.  Animals  receiving  65  percent  of  protein  in  a 
diet  un supplemented  by  X  failed  to  survive  for  more  than  2  weeks.  Sex- 
litter  mates  of  the  above  animals  fed  a  supplement  containing  X  grew  276  and 
2^4  grams  on  the  20  and  45  percent  protein  diets,  and  those  on  the  b5  'Percent 
protein  diet  supplemented  with  X  grew  235  grams.  The  protein  used  in  these 
experiments  was  casein,  the  principal  protein  in  milk,  but  egg-white  -was 
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also  fed  at  levels  to  supply  25  and  45  percent  of  protein.  The  egg-white 
protein  diets  gave  exactly  the  same  results  as  the  casein- containing  diets. 
It  has  not  yet  heen  determined  whether  a  deficiency  of  X  interferes  with  the 
digestion  or  the  metabolism  of  protein.  The  above  results  and  the,  fact, 
previously  reported,  that  .a  deficiency  of  X  in  the  diet  produces  hypertrophy 
of  the  kidneys,  certainly  indicates  that  X  plays  a  very  important  role  in 
connection  with  the  utilization  of  protein. 


Analyses  of  the  carcasses  of  animals  that  were  fed  rations  supplemented  and 
not  supplemented  with  X,  throw  additional  light  on  the  action  of  this  un¬ 
identified  nutrient.  The  large  increases  in  growth  due  to  feeding  X  were 
found  to  consist  of  body  protein  laid  on  and  of  the  water  that  would  naturally 
be  associated  with  this  protein  in  the  protoplasm  of  the  animal.  Neverthe¬ 
less,  the  largest  percentage  increase  in  any  body  constituent  was  the  amount 
of  fat.  This  is  suggestive  when  it  is  considered  that  when  an  excessive 
amount  of  protein  is  fed,  it  may  be  converted  into  fat  and  stored  as  such. 

X  evidently  may  play  an  important  role  both  in  the  growth  and  fattening  of 
animals. 


The  results  of  an  additional  phase  of  work  on  this  problem  should  receive 
mention.  It  was  previously  reported  that  rats*  fed  diets  adequate  in  all 
known  nutrients,  vary  in  the  rate  at  which  they  mature  and  the  extent  of 
their  development  at  maturity,  depending  upon- whether  they  are  or  are  not  fed 
X.  Vaginal  patency,  for  instance,  occurs  in  rats  at  5^  days  of  age  when  they 
do  not  receive  a  supplement  of  X,  but  at  35  days  when  they  receive.  X  in  their 
diet;  and  at  maturity  the  ovaries  and  uteri  of  the  latter  may  be  three  and 
four  times  as  heavy,  re^ectively,  as  in  the  case  of  the  animals  not  receiving 
X.  A  study  of  the  growth  of  young  rats^  reared  by  mothers  fed  X-free  rations 
and  rations  containing  X,  showed  that  the  young  reared  by  mothers  receiving  X 
grew  faster  not  only  while  nursing,  but  subsequently  when  continued  after 
weaning  on  a  diet  deficient  in  X.  It  has  not  yet  been  determined  whether 
this  result  is  brought  about  through  an  improvement  in  milk  yield  or  in  the 
qjuality  of  the  milk  produced  by  the  rat.  It  certainly  shows  that  these 
animals  may  store  X  in  their  bodies,  and  may  store  enough  of  it  to  affect, 
their  well-being  for  a  large  portion  of  their  lives. 
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Vitamin  dosing  of  young  calves  and  loss  of  calves  due  to  infectious  scours. 

Results  obtained  elsewhere  indicate  that  a  mixture  of  certain  vitamins 
(vitamin  A,  niacin  and  ascorbic  acid),  when  fed  to  calves  early  in  life, 
reduces  calf  losses  due  to  scours.  There  has  been  considerable  effort  to 
exploit  these  observations  commercially.  There  is  no  doubt  that  scours  is 
one  of  the  symptoms  of  a  vitamin  A  deficiency  in  young  calves,  but  there  is 
also  no  doubt  that  infectious  cases  of  scours  occur  even  with  calves  on 
rations  that  supply  adequate  amounts  of  vitamin  A  and  that  those  cases  are 
the  source  of  large  losses  to  the  farmer.  ,  According  to  results  obtained  by 
the  Bureau  the  above  mixture  of  vitamins  has  no  effect  on  the  incidence  of 
these  infectious  cases  of  scours — i:,e. ,  on  the  incidence  of  the  type  of 
scours  that  does  not  result  from  a  deficiency  of  vitamin  A.  With. calves  fed 
small  amounts  of  sulfathiazole  or  sulfaguanidine,  ;the  results  are  very  much 
more  encouraging.  Of  l4  calves  that  have, now  been  fed  these  drugs,  not  one 
has  been  lost  as  a  resalt  of  scours.  This,  work  is.  continuing. 


Methods  of  feeding  calves  that  will  conserve  milk  for  human  use.  A  coiopari- 
son  of  results  of  feeding  calves  colostrum  for  3  <i^s  and  (l)  skim  milk 
immediately  thereafter  to  180  days  of  age,  or  (2)  skim  milk  to  30«  ^0,  or  90 
days  of  age,  with  (3)  the  method  frequently  used  in  rearing  calves  hy  feed¬ 
ing  colostrum,  then  whole  milk  for  about  30  days,  and  skin  milk  thereafter 
to  180  days  of  age,  shows  that  it  is  entirely  feasible  to  raise  Holstein 
heifer  calves  by  methods  1  or  2,  and  weaning  from  the  skim  milk  at  either  60, 
90,  or  180  days  of  age;  but  Holstein  male  calves  (steers)  are  on  an  average 
about  30  pounds  (7  or  8  percent)  underweight  at  6  months  of  age,  when  reared 
according  to  method  2  and  weaned  from  skin  milk  at  60  or  90  days  of  age. 
Jersey  heifer  calves  grew  as  fast  when  reared  according  to  method  2  and 
weaned  at  90  days,  as  when  reared  according  to  method  1;  but  in  both  instance 
they  were  on  an  average  about  30  pounds  underweight  at  6  months  of  age,  and 
the  performance  of  Jersey  males  (steers)  reared  according  to  method  2  was 
much  like  that  of  the  Holstein  males  when  similarly  reared. 

In  the  above  experiments  grain  and  hay  were  fed  as  soon  as  the  calves  would 
eat  these  feeds,  and  a  vitamin  A  supplement  was  fed  until  the  calves  consumed 
enough  hay  to  supply  this  nutrient.  Since  obtaining  the  above  results,  which 
seemed  exceedingly  encouraging,  efforts  have  been  made  to  increase  the  energy 
intake  of  the  male  and  Jersey  heifer  calves  reared  according  to  methods  1  and 
2  by  either  inducing  the  calves  to  consume  grain  earlier  or  by  feeding  feeds 
that  co\ild  be^  more  readily  used  by  these  very  young  calves.  Jersey  male 
calves  reared  according  to  method  2  and  weaned  at  60  days  of  age,  have  been 
induced  to  start  eating  grain  and  hay  earlier  in  life;  and,  as  a  result  of 
this,  5  of  the  6  calves  so  raised  reached  normal  wei^t  at  6  months  of  age. 
There  was  a  definite  improvement  in  growth  as  a  result  of  adding  grain  to 
the"  skim  milk-  fed  when  the  calves  were  as  young  as  5  12  days  of  age. 

Raising  calves  on  milk  from  cows  fed  only  grain  and  corn  silage.  Since  the 
diet  of  the  cow  may  alter  the  coi::5)Osition  of  the  milk,  experiments  were  con¬ 
ducted  in  raising  calves  on  colostrum  and  milk  produced  by  cows  fed  no  hay 
dr  pasture,  but  receiving  a  diet  consisting  of  only  grain  and  corn  silage. 

The  calves  were  daughters  of  dams  likewise  fed  only  grain  and  corn  silage. 

The  calves  grew  veiy  well  and  there  was  no  evidence  of  any  deficiency  in  the 
milk  which  deleteriously  affected  their  rate  of  growth.  The  milk  produced 
by  the  cows  on  the  grain-corn  silage  ration  was  tested  for  the  unidentified 
growth  factor  that  has  been  shown  to  occur  in  milk  and  was  found  to  contain 
as  much  of  this  factor  as  v/as  found  in  milk  produced  by  cows  receiving  either 
pasture  -or  a  good  grade  of  alfalfa  hay.  A  study  of  this  factor  in  the  silage 
itself  is  in  progress.  One  purpose  of  this  work  is  to  determine  the  cow's 
source  of  the  growth-promoting  factor  which  she  puts  into  her  milk,  as  well 
as  the  effect  of  the  diet  of  the  cow  on  the  nutritive  value  of  the  milk. 

The  chemical'  and  physiological  properties  of  casein.  The  principal  protein 
in  milk  (casein)  ^d  an  irportant  protein  in  the  yolk  of  the  egg  (vitellin) 
are  peculiar  in  their  composition.  Like  other  proteins,  of  course,  they 
contain  certain  chemical  units  known  as  amino  acids,  but  in  addition  to  this 
they  contain  a  phosphorus- containing  group  which  spparently  alters  their 
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chemical  properties.  This  phosphorus-containing  group  has  been  isolated, 
and  information  is  being  obtained  on  the  way  it  affects  the  properties  of 
the  protein.  Some  of  the  results  have  been  used  extensively  in  the  study 
of  problems  related  to  the  industrial  utilization  of  casein,  fundamentally, 
the  work  has  an  important  bearing  on  the  industrial  and  physiological  use  of 
these  proteins. 

The  effect  of  low-calcium  rations  on  Idie  growth  of  dairy  calves.  Calves  may 
grow  normally  from  6  to  18  months  of  age  on  rations  consisting  of  grain  and 
U.  S.  Ho.  3  timothy  hay,  and  may  grow  as  well  on  liiis  ration  without  a  sup¬ 
plement  of  bone  meal  as  with  it.  These  facts  resulted  from  experiments 
carried  on  with  groups  of  males  and  females  fed  hays  containing  0.2  to  O.3 
percent  calcium,  and  with  males  fed  a  hay  containing  only  O.16  percent 
calcium.  The  hay  fed  was  limited  to  4.1+  pounds  daily,  four  heifers  have 
completed  the  12-month  period  from  6  to  18  months  of  age  on  this  ration,  and 
have  made  what  may  be  considered  normal  gains.  There  appears  to  be  nothing 
abnormal  about  them.  All  of  the  animals  received  generous  amounts  of  skim 
milk  until  they  reached  six  months  of  age.  A  heifer  that  gained  465  pounds 
on  the  unsupplemented  ration  is  a  daughter  of  the  animal  that  gained  5^7  i 
pounds  on  the  same  ration.  This  daughter  was  born  after  her  dam  had  made  two’ 
lactations  on  this  ration  that  averaged  10,239  pounds. 

Work  will  be  continued  under  this  financial  project  (a)  to  determine  what 
\xnidentified.  nutritional  factors  occur  in  milk,  the  role  of  these  factors  in 
animal  nutrition,  their  distribution  in  feeds,  methods,  of  supplying  them  to 
the  growing  calf,  their  sources  in  the  cow,  the  effect  on  the  milk  of  varying 
their  amount  in  the  diet  of  the  cow,  and  their  physical,  chemical,  and 
physiological  properties;  (b)  to  develop  a  more  satisfactory  procedure  for 
the  determination  of  the  vitamin  A  potency  of  milk,  butter,  and  other  milk 
products;  to  determine  the  vitamin  A  value  of  feeds  that  may  be  used  to 
improve  the  vitamin  A  potency  of  butter;  and  to  study  methods  of  improving 
the  yitamih  A  value  of  feeds,  the  effect  of  such  methods  on  the  value  of 
other  nutrien-ts  in  feeds,  and  the  conditions  which  may  affect  the  utilization 
of  the  precursor  of  vitamin  A;  (c)  to  determine  the  chemical  compasition  and 
properties  of  proteins,  particularly  milk  proteins,  in  connection  with  tiieir 
production  and  use  in  nutrition;  (d)  to  determine,  for  calves  and  young  dairyi 
stock,  the  nutritional  requirements  for  growth,  normal  health  and  optimum 
subsequent  usefulness,  and  the  most  practical  and  economical  methods  of 
supplying  these  requirements;  (e)  to  determine  the  nutritional  requirements 
of  the  cow  for  milk  production,  for  normal  reproduction,  for  optimum  nutri¬ 
tional  conditions  of  the  calf  at  birth,  for  the  production  of  colostrum  and 
milk  of  desirable  nutritive  properties,  and  for  intensive  production  over  a 
long  life  span;  and  to  determine  the  nutritional  value  of  feeds,  the  factors 
affecting  the  nutritive  properties  of  feeds,  particularly  roughages;  the 
effect  of  harvesting  methods  on  the  losses  of  feed  nutrients  and  the  value 
of  the  resulting  feeds  for  milk  production;  and  the  effect  of  pasture  treat¬ 
ments  as  measured  by  the  quantity  and  quality  ef  the  milk  produced. 
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Investigations  of  dairy  herd  improvement  association  practices  in  relation 

to  efficiency  of  production; 

The  average  production  of  all  cows  in  dairy  herd  improvement  associations 
last  year  was  8,325  pounds  of  milk  and  33^  pounds  of  hutterfat.  During  the 
year  feed  and  production  records  of  more  than  400,000  cows  were  tabulated  and 
analyzed.  The  analyses  of  feed  and  production  records  continue  to  show  that 
hi^-producing  cows  produce  milk  and  hutterfat  more  economically  than  low- 
producing  caws.  The  feed  cost  of  cows  producing  at  the  rate  of  5OO  pounds  of 
hutterfat  per  year  is  22^  cents.  This  cost  increases  as  production  decreases 
until  it  is  cents  for  cows  producing  only  200  pounds  of  hutterfat  per 
year.  Throughout  the  years  there  has  been  a  steady  improvement  in  dairy 
herd  improvement  association  cows  and  herds.  In  I926,  approximately  45  per¬ 
cent  of  association  cows  produced  less  than  275  pounds  of  hutterfat  per  year 
and  only  I5  percent  of  them  produced  more  than  375  pounds  of  hutterfat.  The 
ntimher  of  low-producing  cows  has  decreased  each  year  and  the  percentage  of 
hi^-producing  cows  has  increased  until  last  year  only  23  percent  produced 
less  than  275  pounds  of  hutterfat  per  year  and  34  percent  produced  more  than 
375  pounds.  Approximately  100,000  cows  in  association  herds  averaged  more 
than  425  pounds  of  hutterfat. 

Last  year  1,779  sires  were  proved  in  dairy  herd  improvement  association  herds 
The  daughters  of  these  sires  had  an  average  hutterfat  production  of  approxi¬ 
mately  3SO  pounds.  More  than  99  percent  of  all  sires  proved  in  dairy  herd 
in^provement  associations  have  daughters  whose  hutterfat  production  averages 
more  than  the  182-pound  average  for  all  cows  in  the  United  States.  Therefore 
any  unselected  group  of  association  sires  will  he  found  to  possess  the 
Inheritance  for  producing  capacity  to  improve  the  production  of  cows  in  any 
average  herd.  The  ninth  annual  list  of  proved  sires  containing  the  summaries 
of  records  of  1,886  proved  sires  was  compiled.  These  sire  lists  provide 
dairymen  information  that,  enables  them  to  select  breeding  stock  with  some 
degree  of  assurance  that  stock  so  selected  vdll  increase  the  producing 
capacity  of  their  herds.  During  the  fiscal  year  approximately  150,000  pro¬ 
duction  records  were  received  from  the  States.  These  records  add  to  the 
production  data  on  file  which  represents  the  largest  accumulation  of  such 
data  in  the  world.  More  than  2,000,000  production  records  have  been  recorded 
for  approximately  800,000  cows.  Dam  and  daughter  data  are  being  accumulated 
on  approximately  90,000  sires. 

In  addition  to  the  production  data  reported  by  dairy  herd  improvement  associa 
tions  in  the  various  States,  the  Ayrshire,  American,  and  Brown  Swiss  breed 
associations  reported  herd  test  data  for  approximately  13,000  cov/s. 

During  the  year  record  keeping  forms  and  methods  employed  in  individual 
associations  were  improved  so  that  production  data  may  he  obtained,  recorded, 
and  analyzed  more  efficiently.  The  development  of  the  county-wide  type  of 
association  with  all  the  testing  and  record  work  being  done  in  a  central 
laboratory  was  studied  and  preliminary  indications  are  that  this  type  of 
organization  has  merit  in  that  it  provides  a  basis  for  offering  dairymen  the 
kind  of  herd  testing  service  they  desire.  It  is  also  serving  as  a  means  of 
placing  more  cows  under  some  type  of  test  and  record  keeping  than  has 
hitherto  been  possible. 
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The  work  of  compiling  and  analyzing  data  ol)tained  from  the  dairy  herd 
inprovement  associations  will  he  continued  and  dairy  leaders  supplied  with 
current  information  which  will  aid  them  in  making  the  herd  improvement 
program  more  effective.  The  data  will  he  used  to  prove  sires  and  to  dis¬ 
cover  families  of  animals  possessing  superior  inheritance  for  high  milk  and 
hutterfat  producing  capacity.  The  association  herds  are  serving  as  a 
National  breeding  herd  and  arc  the  principal  source  of  breeding  stock  for 
improving  the  National  dairy  herd.  All  work  will  continue  to  he  directed 
toward  making  the  program  as  a  whole  more  effective  and  productive  in 
inproving  dairy  herds  generally, 


X  Continued  on  next  page 
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Investigations  of  milk  and  milk  products;  '  1, 

Dried  milk  keeping  quality  increased  in  low  oaygon  concentrations. 

Dr i ed  milk  packaged  in  inert  gases  cgntaioing  from  3  to  4  percent  of  oxygen 
keeps  from  2  to  5  times  as  long  as. the  same  product  packed  in  air.  Investi¬ 
gations  of  the  keeping  qualities  of  dried  milk  in  atmospheres  of  different 
oxygen  concentrations  show  that  the  relationship  between  the  percentage  of 
oxygen  concentration  and  the  keeping  quality  in  days  is  of  a  geometric  nature 
and  that  in  the  region  of  from  0  to  5  percent  of  oxygen  the  keeping  quality 
increases  sharply  with  decreases  in  the  percent  of  oxygen.  I'or  greatly 
extended  keeping  quality,  the  percent  of  oxygen  concentration  should  he  as 
low  as  possible,  through  the  use  of  a  relatively  high  vacuum  and  a  double 
evacuation  of  the  container  ^-dth  an  intervening  period  of  from  3  "to  7  days 
between  evacuations,  values  of  less  than  2  percent  of  oxygen  concentration 
are  obtainable, 

The  amounts  of  gases  adsorbed  by  dried  milk  decrease  with  the  increase  in 
the  concentration  of  the  liquid  product.  The  rate  of  ^oilage  at  different 
tenperatures  has  been  determined  and  reliable  tests  developed  for  indicating 
the  rate  and  degree  of  spoilage. 

■  Butter  from  but teroil.  Previous  work  has  shown  t^-at  pure  butteroii  can  be 
prepared  an5  packed  so  that  it  will  keep  almost  indefinitely  under  adverse 
storage  conditions.  It  has  now  been  demonstrated  that  by  using  small  amounts 
of  cream  as  an  emulsion  to  impart  body,  butteroii  may  be  used  to  form  a  re¬ 
constituted  butter  of  satisfactory  texture.  .The  possibility  of  making  a 
reconstituted  butter  from  dried  skim  milk  and  butteroii  is  being  investigated. 

Storage  life  of  evaporated,  milk.  Slow  physical  changes  in  the  constituents 
of  evaporated  milk  occur  in  storage  and  impart  undesirable  characteristics 
to  the  product.  A  comprehensive  study  of  all  the  factors  involved  has  been 
initiated.  The  changes  in  the  proteins,  seen  to  be  of  greatest  significance. 
These  in  tum  are  affected  by  the  processing  procedures.  Studies  of  vis¬ 
cosity  changes  in  the  product  under  different  manufacturing  procedures  and 
storage  conditions  haeve  been  conpleted  and  provide  the  basis  for  further 
investigations. 

Sterilized  flavored  milk.  Flavored  milks  suitable  for  drinking  directly  from 
the  container  have  been  developed.  This  project  was  undertaken  at  the  sug¬ 
gestion  of  the  Quartermaster  Corps,  D.  S.  Army,  and  the  evaporated  milk 
industry.  JG.lk5  flavored  with  honey,  maple,  chocolate,  caramel,  and  fruit 
juices  were  prepared.  The  most  acceptable  was  a  ca^iamel- flavored  product. 

It  has  an  excellent  storage  life  and  is  now  available  to  the  Quartermaster 
Corps. 

Penicillin  as  a  possible  aid  to  sterilization.  Bacterial  spores  are  ^  ; 
essentially  dormant  form  of  gem  life  characterized  by  an  extraordinary 
Capacity  to  withstand  adverse  influences  of  all  kinds.  The  application  of 
sufficient  heat  to  kill  resistant  bacterial  spores  ii^airs  ;the  flavor  and 
other  pxoxDerties  of  milk  and  its  products.  Under  suitable  conditions 
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spores  revert  to  an  actively  growing  or  vegetative  condition,  and  .Qoijstitute 
a  major  problem  in  the  preservation  of  food. 


Investigait ions  have  shown  that  the'  ^hires  of  the  most  resistant  ^ecies  are 
highly  -  susceptible  to  penicillin.  Although  some  ^Decies  are  relatively 
resistant  to  penicillin,  there  seems,  to  be  an  inverse  relationship  betv/een 
the  susceptibility  of  spores  to  pehicillin  and  their  thermal .resistance.  In 
sensitive  species  the  drug  permits  the  initial  stages  of  germination  of  the 
spores  to  take  place,  but  peril cillln  arrests  further  development  and 
degenerative  changes  take  place  which  ultimately  lead  to  the  death  of.  the 
cells.  Che  possible  usefulness  of  penicillin  in  the  preservation  of  milk 
will  be  studied.  . 

Purification  of  lactic  acid.  Whey,  a  byproduct  of  cheese  making,,  is- an 
excellent  source  of  lactic  acid.  The  chief  difficulty  in  the,  manufacture  of 
edible  and  pharmaceutical  grades  of  this  acid  is  purification,  as  neither 
crystallization  nor  distillation  of  the  acid  is  practical^.. 

Lactide,  a  condensed  form  of  lactic  acid  from  which  it  can  readily  be  . 
regenerated  by  the  addition  of  water,  is  readily  distilled,  but  methods  for 
its  preparation  have  heretofore  been  inefficient.  A  method  has  been  devised 
whereby  pure  lactide  can  be  obtained  continuously  by  distillation  from  impure 
concentrated  acid  by  rrinning  the  iii5)ure  acid  in  a  slow  stream  into  concen¬ 
trated  acid  held  at  the  bpiling  point  of  lactide.  The  conversion  is  nearly 
100  percent  and  the  product  is  free  of  non-volatile  imiDurities, 


Coatings  for  lactic  acid.  A  novel  series  of  resins  and  lacquers  consisting 
of  metallic  compounds  of  polymerized  lactic  acid  has  been  made.  These  are 
fusible  and  somewhat  loss  satisfactory  than  earlier  lactic  acid  lacquers 
produced,  but  are  easier  to  prepare.  Aluminum,  cobalt,  copper,  and  manganese 
appear  to  give  the  best  coatings. 


Composition  of  casein  in  milk.  Although  the  composition  of  the  casein 
•obtained  from  milk  by  curdling  with  acid  is  well  known,  the  composition  of 
its  combination  with  calcium  phosphate,  which  is  the  form -in  vAiich  it  occurs 
in  milk,  has  not  been  known.  The  chief  reason  for  the  lack  of  this  basic 
information  has  been  the  difficulty  of  isolating  the  complex  substance  from 
milk  without  decomposing  it.  The  casein  complex  of  milk  has  been  isolated 
by  moans'  of  a  high-speed  centrifuge.  Analyses  indicate  that  the  complex 
consists  of  the  casein  which  may  be  obtained  by  a,cid-precipitation  in 
combination  with  tricalcium  phosphate. 


'tTse  of  homogenized  cream  in  ice  cream  mixes.  In  the  manufacture  of  ice  oream 
the  homogenization  of  the  entire  mix  prevents  the  ch'urning  of  the  butterfat 
by  the  boaters  in  the  freezer  and  iEpjroves  the  quality  of  the  finished 
product.  However,  the  homogenization  of  the  entire  mix  is  not  practicable 
for  making  ice  cream  on  a  small  scale  because  of  the  cost  of  homogenizers 
an d"  because  machines  of  small  capacity  are  not  manufactured,  Eseperiments 
conducted  to  determine  the  effect  of  using  homogenized  cream  instead  of  , 
homogenizing  the  entire  mix  show  that  homogenized  cyeam  from^.a  modera 
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homogonizcr  can  bo  used  very  satisfactorily  for  the  preparation  o.f  ”^ce  cream 
mix,,  particularly  if  such  stabilizers  as  alginate,  methylrCellulose  and 
gelatih-mono-glyccrivie  are  used  to  stabilize  the  fat  particle  in  the. ice 
cream  mix  against  churning.  The  quality  of  the  product  made  from  homogenized 
cream  is  usually  indistinguishable  from  that  made  from  homogenized  mix. 

Freezing  and  whipping  properties  of  sherbets.  Although  sherbet^  have  a 
tendency  in  the  freezing  process  to  take  up  a  considerable  amount  of, air,  it 
is  a  tradition  of  the  industry  to  limit  whipping  to  a  20  to  ^0  percent  over¬ 
run.  .  Certain  practices  used  to  control  overrun  have  a  tendency  to  produce 
a  coarser  product  than  is  desirable.  Frequently,  the  sugar  content  of 
sherbets  is  recommended  to  be  from  3O  ^0  35  percent.  Studies  of  the  factors 
influencing  the  overrun  in  sherbets  indicated  that  sugar  contents  as  low  as 
25  percent  were  entirely  satisfactory  and  that  from  the  standpoint  of  texture 
the  best  product  was  obtained  by  drawing  it  from  the  freezer  at  the  lowest 
temperature  at  which  it  would  run.  This  method  produces  a  sherbet  of  from 
50  to  55  percent  overrun.  The  studies  also  shov/ed  that  the  same  basic 
principles  developed  by  the  Bureau  in  the  .'freezing  of  ice  cream  apply  equally 
to  sherbet  St,  namely,  that  each  individual,  sherbet  has  specific  whipping  . 
properties;  other  factors  being  constant  the  amount  of  air  depends  upon  the 
temperature  of  the  mix  in  the  freezer;  the  lower  the  temperature  of  the 
freezer  the  lower  the  overrun;  and  the  loxirer  the  ton5)erature  of  drawing  the 
finer  the  grain  of  the  product. 

Detecting  use  of  raw  or  under-pasteurized  milk  in  cheese  making  by  phosphatase 

test.  Several,  states  have  enacted  laws  requiring  that  milk  used  for  cheese 
malcing  be  pasteurized  or  that  the  cheese  be  cured  for  a  definite  period  of 
time.  These  laws  emphasized  the  need  for  a  satisfactory  method  to  determine 
whether  cheese  was  actually  made  from  properly  pasteurized  milk.  A  phos¬ 
phatase  test,  based  on  the  effect  of  heat  in  inactivating  the  phosphatase 
enzyme  present  in  milk,  has  been  in  common  use  for  detecting  under- 
pasteurization  in  fluid  milk,  but  it  was  found  that  the  tost  as  used  for  milk 
could  not  be  ^plied  to  cheese  without  modification.  As  a  result  of  extensive 
laboratory  experimentation,  a  new  and  improved  modification  of  the  tost 
applicable  to  Cheddar  cheese  has  been  developed.  This  tost  has  been  applied 
to  more  than  35^  lots  of  cheese  and  was  found  in  all  cases  to  be  reliable. 
Further  work  is  under  way  to  develop  methods  of  applying  the  test  to  other 
varieties  of  ‘cheese  and  to  goats'  milk  and  cheese  made  from  it. 

.Quicker  ripening  of  Cheddar  cheese.  The  Bureau  has  for  a  niimber  of  years 
advocated  the  use  of  pasteurized  milk  for  making  Cheddar  cheese  and  has 
developed  a  reliable  method  for  making  a  ■uniformly  high  quality  cheese  from 
pasteurized  milk.  A  marked  improvement  in  the  quality  of  cheese  has  followed 
adoption  of  this  method  by  cheese  manufacturers.  The  industry  has,  however, 
raised  an  objection  to  the  use  of  pasteurized  milk  for  making  cheese  because 
the; rate  of  ripening  of  pasteuri zed-milk  cheese  is  relatively  slow  and  the 
characteristic  Cheddar  flavor  may  not  develop  sufficiently  if  the  curing, 
proeess  is  accelerated.  The  results  of  investigations  show  concl'usively 
that  ;i  t  is  possible  to  speed  up  the  ripening  of  Cheddar  cheese  by  curing  it 
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at  60°  P.  instead  of  at  50°»  provided  the  milk  is  of  good  quality  and- is 
pasteurized.  Cheese  held  at  60°  P.  Was  as  fully  ripened  in.^rom  3  to  4 
months,  and  generally  had  a  better  flavor,  than  cheese  held  at  50°  for  6 
months.  (Thus,  with  pasteurized  milk  the  industry  can  safely  ripen  Cheddar 
cheese  at  60  F.  in  about  half  the  time  required  for  the  lower  temperature. 

Investigations  are  now  in  progress  to  determine  the  relative  effect  of 
starters  of  various  types  on  the  texture  and  flavor  of  cheese  cured  at 
different  temperatures. 


Riboflavin  by  fermenting  whey.  Riboflavin  (vitamin  Bg)  occurs  naturally  in 
whey  in  small  amounts.  Improvements  have  been  made  in  the  process  of  produc¬ 
ing  riboflavin  by  fermentation  of  whey.  It  has  also  been  found  that  through 
the  use  of  a  yeast  and,  subsequently,  a  bacterium,  relatively  high  concen¬ 
trations  of  riboflavin  in  the  whey  can  be  produced. 

Cheese  from  whey  proteins.  It  has  been  shown  that  the  proteins  can  be 
recovered  equally  well  from  Cheddar,  Swiss,  and  Roquefort  cheese  whey.  About 
4  pounds  of  whey-protein  curd  can  be  obtained  from  100  pounds,  of  whey.  Pre¬ 
liminary  work  indicates  the  feasibility  of  converting  these  proteins  into  i 
cheese  of  the  Roquefort  type;  also  the  possibility  of  converting  the  curd 
into  cottage-type  cheese  or  utilizing  it  as  a  base  for  cheese  spreads. 


Preserving  cream  by  freezing.  Large  quantities  of  cream  are  preserved  by 
freezing.  Frozen  cream  is  subject  to  physical  changes  in  storage  which, 
upon  thawing  of  the  cream,  cause  an  oiling-off  of  the  fat  and  other  defects. 
The  nature  of  the  fat  diversion,  the  temperature  history  of  the  milk  and 
cream,  the  rate  of  freezing,  and  the  cream  storage  temperature,  are  factors 
concerned  in  this  phenomenon.  If  cream  is  frozen  quickly  and  held  at  a  low 
temperature  of  storage,  a  normal  cream  may  be  espected  upon  thawing,  even 
after  a  storage  period  of  several  months. 

The  effect  oif  manufacturing  conditions  on  the  characteristics  of  dried  whole 
milk,  dried  skim  milk,  and  dried  ice  cream  mix  are  investigations  planned  for 
the  current  year,  as  is  a  study  of  the  packaging  of  these  products  for  co.n- 
mercial  use.  Other  projects  included  in  the  current  program  are  (u)  ej;ten-  M 
sion  of  the  studies  of  the  use  of  homogenized  cream  in  ice  cream  mi.r.5s  to  ^ 
include  home-made  types  of  ice  cream,  i.e. ,  mixes  low  in  seium  solids  and 
high  in  fats;  (b)  studies  of  the  effect  of  variations  in  fat  and  other  solids 
content  on  processing  and  drying  ice  cream  mixes,  and  of  the  keeping  quality 
of  dried  mixes;  (c)  studies  of  the  effects  of  different  kinds  of  lactic-acid- 
forming  bacteria  used  in  starters,  variations  in  the  making  process,  differ¬ 
ences  in  the  amount  of  salt  added,  and  different  curing  terperaturcs  upon 
the  bacteriological  and  physical  properties,  the  rate  and  extent  of  ripening, 
the  development  of  flavor,  and  the  quality  of  Cheddar  cheese  made  from 
pasteurised  milk;  (d)  the  further  introduction  into. cheese  factories  of 
methods  developed  by  the  Bureau  for  making  Cheddar  cheese  from  pg.steurized 
milk;  (e)  the  further  development  of  the  phosphatase  test  for  determining 
whether  milk  used  in  cheese  making  was  properly  pasteurized;  (f)  development’ 
of  a  photometric  method  for  measuring  the  amount  of  diacetyl  (a  flavor 
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coE??ound)  in  cheese;  (g)  studies  of  methods  for  the  recover7  of  whey  proteins 
and  the  factors  affecting  the  production  of  a  high  quality  cheese  of  the 
Roquefort  type  from  whey-protein  curd,  and  the  development  of  procedures  for 
processing  whey-protein  curd  in  a  form  suitable  for  use  in  food  spreads;  (h) 
studies  of  problems  concerned  with  the  storage  change  in  evaporated  milk  to 
determine  whether  the  storage  life  of  about  2  years  may  be  extended  to,  say, 

5  years;  and  (i)  studies  of  the  time-temperature  relationships,  especially 
in  the  flash  pasteurization  method,  to  produce  a  milk  of  a  negative  phos¬ 
phatase  reaction. 

Administration  and  enforcement  of  the  process  (or  renovated)  butter  act 

(regulatory);  Further  progress  was  made  in  icproving  the  sanitary  condi t ion s 

in  process  butter  factories.  Three  of  the  five  qualified  factories  now  have 
automatic  butter  printing  and  wrapping  machines.  A  complete  new  floor  was 
laid  in  one  factory  while  another  installed  stainless  steel  tanks.  Building 
alterations  were  also  made  in  some  cases.  A  sanitary  score  of  100  percent 
was  given  one  factory  by  its  City  Health  Department. 

Consolidated  procurement  methods  inaugurated  last  year  to  effect  economies 
in  truck  operations  and  in  the  use  of  gasoline  and  tires  v/ere  maintained 
throughout  the  year,  ^proximately  400  metal  drums  used  on  procurement 
routes  were  retinned  as  a  result  of  recommendations  made  by  the  Bureau. 

A  change  in  manufacturing  procedures  was  made  at  one  factory  on  the  recom¬ 
mendation  of  the  Bureau  as  a  result  of  research  findings  and  a  product  of 
better  keeping  quality  resulted.  Studies  of  manufacturing  requirements  for 
making  stable  emulsions  to  insure  a  higher  quality  product  were  continued 
during  the  year. 

The  major  problem  confronting  both  the  process  butter  industry  and  the  Bureau 
is  the  infestation  of  packing  stock  butter  with  the  larvae  of  the  skipper  fly 
during  the  summer  months.  The  use  of  elaborate  filtering  and  straining 
equipment  does  not  alv/ays  remove  all  such  contamination.  Despite  the  progress 
made  from  year  to  year  in  general  factory  sanitation  and  in  the  adoption  of 
improved  manufacturing  procedures,  such  improvements  are  largely  nullified 
because  of  lack  of  authority  to  condemn  packing  stock  butter  found  unfit  for 
processing.  The  inherent  weakness  in  existing  law  has  long  been  recognized 
by  the  Bureau.  Corrective  legislation  drafted  by  tiie  Bureau  was  introduced 
in  both  the  TJth  and  JSth  Congresses.  It  has  again  been  introduced  in  the 
present  Congress.  To  insure  consumers  of  process  butter  a  safe,  clean,  and 
wholesome  food  product  continuous  inspection  and  condemnation  of  unsatis¬ 
factory  raw  materials  as  provided  for  in  the  proposed  legislation  is 
necessary. 
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■  (b)  Special  Research  F\md,  Department  of  Agriculture  •  -  '  ■ 
(ATTe'-tment  to 'Bureau  of  Dairy  Industry)  ^ 

This  budget  schedule  -covers  obligations  under'an  allotment  for"' special 
dairy  cattle'  o.nd  dairy  products  research,  as  ‘fblioivs: 

Obligations  Estimated  obli-’ Estimated  obli- 
19i4-5*  gations,  19^4-6*  gations,  19^7 


Special  Research  Fund,  -  Depart- 
"  ment  of  Agriculture:'  ^*~ 

'-'For  dairj^  cattle  and  dairy 

-  products- research  . . .  d60,605  •:'i60,512  '  ';’''6o,l85 

^Includes  overtime  -  cost  s'. 


PASSEEGSR-MRYIRTG  irEHICLES  '  ■ 

T-he' total 'estimate  of  A3, 100  ivill  provide  for  the  purchas'e  of  tiTO  cars, 
their  operation  and  maintenance,  and  for  the  maintenance  and  operation 
of  four  old  cars.  ■  '  • 

The  estimates  provide  for  the  purchase  of  tiTO  passenger-carrying' vehicles 
at  Al,050  each  for  further  research  in  evaluating  mammary  gland  'de¬ 
velopment,  for  v/hich  an  increase  is  proposed  in  the  estima'tes  The 
dairy  husbandmen  engaged  in  the  vork  will  be  required  to  visit  dairy 
herds  not  accessible  by  common  carrier  to  obtain* data  on  the  relative 
development  of  the  mammary  gland  of  a  large  number  of  young  heifer's  in 
herds  representing  different  breeds,  different  ■  level  s’  of  production, 
and  different  conditions  of  management. 
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PEIALTY  MAIL  ESTIMATE 
Sec.  2,  PuLlic  Law  3^^,  7Sth  Congress 
(Allotment  to  Bureau  of  Dairy  Industry) 


1945 

1946 

1947 

Increase  (+) 

or  decrease  (-) 
1947  over  1946 

Category  1  . 

$322 

$600 

$600 

-  - 

Category  2  . 

499 

600 

600 

Total  . 

821 

1,200 

1,200 

-  - 

Category  1  consists  of  "bulletins,  leaflets,  and  other  technical  publica¬ 
tions  furnished  upon  request  and  in  answer  to  questions  and  problems 
raised  in  connection  with  dairy  industry. 

Category  2  consists  of  general  administrative  correspondence  between  the 
Bureau,  its  field  stations,  cooperating  agencies,  and  other  Government 
agencies  and  for  mailing  the  documents  involved  in  the  business  trans¬ 
actions  of  the  Bureau. 
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BUKEAU  OF  PLAHF  liFDUSTRY,  SOILS,  AITB  AGRI CTJITURAL  SITGIHEERIFG 
(a) ' Salaries  and  Expenses  -  ProamLlc 
CHANGES  IF  LANGUAGE 

The  estimate s ■  include  the  follov/ing  proposed  changes  in  the  langua.ge  of 
this  item  (deleted  matter  enclosed  vdth  "brackets): 

For  expenses  [,  independently  or  in  cooperation  with  pu'blic 
or  private  agencies,  including  individuals,]  necessary  for 
investigations  *  *  * 

*  *  *  for  the  opera-tion  and  maintenance  of  airplanes  [and 
the  purchase  of  not  to  exceed  tv/o]  *  *  * 

The  first  change  deletes  language,  contained  in  the  1946  Agricultural 
Appropriation  Act,  redacting  to  cooperation  in  effectuating  the  purposes 
of  the  a^ppropriation.  The  sole  purpose  of  the  deletion  is  to  shorten 
a.nd  simplify  the  item.  The  clause  proposed  for  deletion  is  considered 
surplusage  and,  therefore,  need  not  he  retained  in  the  annual  appropri¬ 
ation  act,  the  cooperative  vrork  being  authorized  hy  the  Act,  of  May  I5, 
IS62  (5  U.  S.C.  511)  >  csta.hlishing  the  Depa^rtment  of  Agriculture,  as 
implemented  hy  the  Act  of  July  24,  I919  (5  U. S.C.  563-564).  Elimination 
of  the  language  from  the  annual  appropriation  act  v/ill  not — in  any  v/ay — 
change  the  scope  or  character  of  the  work  performed  under  this  appropri¬ 
ation  item,  or  the  authority  of  the  Department  to  cooperate  vrith  other 
agencies,  institutions,  organizations,  or  others  in  the  conduct  of  such 
v'ork. 

The  second  change  deletes  the  language  authorizing  the  purchase  of  tv;o 
airr)lancs:  llo  siich  purchases  are  contemplated  in  the  fiscal  year  1947. 


(Continued  on  next  page) 
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(Td)  Field  Crops 


Appropriation  Act,  19^6 . . .  $1,983,900 

Anticipated  supplemental  for  additional  costs  due  to  the 

Federal  Employees  Pay  Act  of  19^5  . . .  +240 , 000 

Total  anticipated  available,  1946  .  2,223.900 

Budget  estimate,  1947  . . .  2,^18,700 

Change  for  1947! 

Overtime  decrease  -36,680 

Increase  +331,480  .  +294,800 


PROJECT  STATEI'ISET 

(Eote. — Amounts  in  parentheses  opposite  the  alphabetically  designated  subpro¬ 
jects  represent  the  details  of  the  ntimerically  identified  main  projects 
v/hich  immediately  precede.) 


Project 

■  T  '  . . 

1945 

1946 

(estimated) 

1557 

(estimated) 

Increase  or 
decrease 

1.  Cereal  production, 
breeding,  disease,  and 
Quality  investigations  .... 

$633,750 

$696, 660 

$726,000 

+$29,340  (1) 

(a)  Barley  . 

(65.650) 

(71,480) 

(71,840) 

(+360) 

(b)  Corn  . 

(154,850) 

(171.570) 

(172, i4o) 

(+570) 

(c)  Seed  flax  . 

(28,780) 

(36,010) 

(36,190) 

(+180) 

(d)  Grain  sorghum  . 

(40,630) 

(42,010) 

(42,250) 

(+240) 

(e)  Oats  . 

(41,280) 

(42,660) 

(42,950) 

(+290) 

(f )  Rice  . . 

(43.260) 

(46.460) 

(46,610) 

(+150) 

(g)  I'/heat  and  rye . 

(218,570) 

(240,100) 

(24i,94o) 

(+1,840) 

(h)  heeds  . 

(40,730) 

(46,370) 

(72,080) 

(+25,710) 

2.  Cotton  production, 
breeding,  disease,  and 
auB.lity  investigations  .... 

378,960 

425,950 

428,500 

+2,550  (2) 

3.  Fiber  plants  other  than 
cotton  . 

61.596. 

65,550 

65 , 800 

+250  (2) 

4.  Forage  crop  production, 
breeding,  disease,  and 
oua.lity  investigations  .... 

317,680 

409,520 

476 , 800 

+67,280  (3) 

(a)  Alfalfa . ; 

(61,380) 

(68,490) 

(108,730) 

(+4o,24o) 

(b)  Clover  .  . 

(26,640) 

(29,770) 

(49,900) 

(+20,130) 

(c)  Soybeans  . 

(33,050) 

(76,160) 

(76,270) 

(+110) 

(d)  Lespedeza,  coiv-pea,  and 
miscellaneous  legumes 

(3^,330) 

(39,010) 

(45,i4o) 

(+6.130) 

(e)  Hay  and  pasture  grass 

(155,750) 

(187,810) 

(188,440) 

(+630) 

(f)  Turf  . 

(6,530) 

(8,280) 

(8,320) 

(+4o) 

5.  Rubber  production, 
brooding,  and  disease 
investigations  . 

29.780 

32,330 

150,100 

+117.770  (4) 

(Continued  on  next  page) 
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Pro,ject 

I9U5 

I9I+S 

(estimated) 

1947 

(estimated) 

Increase  or 
decrease 

6.  Sugar-plant  produc¬ 
tion,  hreoding, 
disease,  and  nuality. 
investigations . 

S355,020 

'8396,090 

3425,750 

+329,660  (5) 

(a)  Sugfir  hects  . . . 

(192,340.) 

,  (214, 46o) 

(242,620) 

(+28,160) 

(h)  Sugarcane  ...... 

(121, 7S0) 

(135,660) 

(136,850) 

(+1,190) 

(c)  Sugar  sorghum  . 

(40,900) 

(45,970) 

(46,280) 

(+310) 

7.  Tohacco  production, 
hreeding,  disease,  and 
ouality  investigations 

147,100 

161,120 

161,850 

+730  (6) 

S.  Jood,  feed,  and  for¬ 
age  crop  investiga,- 
tions  in  Alaska, . 

12,500 

+12,500  (7) 

9.  Scpo.ir  and  recondi¬ 
tioning  of  physical 
facilities  at  field 
stations  and 
laboratories  . 

71,400 

'  +71,400  (8) 

10.  Overtime  pay  . 

253,330 

36,680 

-  - 

-36,680 

Covered  into  Treasury  as 
miscellaneous  receipts. 
Public  Lav;  529  . 

+126 

Unobliga,ted  balance  . 

32,628 

-  - 

-  - 

_  _ 

Total  available  . 

2,209,970 

2,223,900 

2,513,700 

+29^,300 

Transferred  to  "Salaries 
a.nd  expenses,  Office  of 
Information,  Dcpa.rtmcnt 
of  Agriculture"  . 

+1,630 

Anticipated  supulomcntal 

-240,000 

-  - 

Total  estimate  or 
appropriation  (19^5 
adjusted  for 
comparability)  . 

2,211,600 

1,933,900 

2,513,700 

I1TCBSA33S  0?.  DECBSA33S 


The  net  increase  of  $29^,300  for  19^7  consists  of  the  836,680  decrease  for 
overtime,  and  the  following: 

(l)  An  increase  of  $29,3^0  nnder  Project  1,  composed  of: 

(a)  An  increase  of  $3,966  for  placing  on  a  full  vean-  oasis  in  19^7,  v/ithin- 

grade  salary  advancements  which  are  estimated  to  he  in  effect  for  only  a 

part  of  the  fiscal  year  19^^ 
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("b)  An  increase  of  g23i380  to  develop  methods  for  controlling  weeds  in 

irrigation  resprvoirs,  canals,  and  distri'bution  ditcKes,  on  ditch  Ija-nks, 

and  on  irrigated  farm  lands  in  order  to  reduce  maintenance  costs  and  to 

prevent  the  loss  of  irrigated  lands  from  production  that  results  from 

noxious  weed  infestation: 


The  Problem  and  its  Significance:  The  Bureau  of  Reclamation  of  the 
Department  of  the.  Interior  is  faced  v.'ith  a  serious  prolslem  of  con¬ 
trolling  v?eeds  on.  irrigation  projects;  under  their  control,  and  has 
asked  th.§.  agsistence  of  the  Department  of  Agriculture  in  solving  the 
m.ena.ce.  Weeds  In  and  around  reservoirs,  canals,;  and  ditches  increase 
maintenance  costs,  and  serve  as  sources  of  infestation  for  farm  lands. 
Weeds  have  taken  large  acreages  out  of  production,  and  will  continue 
to  do  so  unless  practical  control  methods  are  developed.  This 
enda.ngers  the  v/olfare  of  settlers  and  the  repayment  of  Federal  funds 
invested  in  reclamation  works.  Only  one-seventh  of  all  irriga,ted 
land  is  under  the  Bureau. of  Reclamation,  so  that  the  total  problem  is 
multiplied  accordingly?’.  Adeaua.te  control  mea.sures  are  not  now  avail- 
8,1)16,  and  cannot  le  developed  with  present  research  support.  ^ 

The  Bureau  of  Reclamation  estima.tes  a  $30,000,000  loss  annually  from 
weeds  on  the  66,000  farms  on  its  projects.  A  weed  survey  on  one  pro¬ 
ject  shovjs  tha,t  3»390  acres,  or  7.^  percent  of  tke  irriga.Me  area, 
is  so  completely  infested  xvith  noxious  weeds  tha^t  no  crops  are  grown. 

On  the  same  project  acres,  or  12.5  percent ; of  the  irrigable 

land,  is  so  badly  infested  with  noxious  weeds  that  yields  are  seriously 
reduced.  On  an  additional.  23, 3^1  acres,  32  percent, of  the  irrigable 
area,  there  is  infestation  not  yet  in  serious  proportions  but  v;hich 
will  gradually  become  worse  without  adequate  control  mea.sures.  A 
total  of  51.9  percent  of  the  irrigable  lands  on  this  one  project  is 
infested  in  varying  degree,  all  of  V'^hich  is  or  sqon  will  become 
serious,  and, which  also  is  a  threat  to  the  remaining  acreage  on  the 
project.  This  is  an  extreme  case,  but  in  different  , degrees  is 
repeated  on  other  Reclamation  projects.  The  genera.1  situation  on 
other  irrigated  a.reas  will  average  as  bad  or  worse.  Extreme  v;eed 
infestation  results  in  farmers  being  unable  to  maintain  pa,yments  and  i 
in  land  being  turned  back  to  the  district. 


1/aterweeds  (tules,  cattails,  pondweeds,  coontail,  cha.ra,  etc.) 
reduce  the  flov.?  of  v/atcr  and  by  desilting  action  accelerate  the  re¬ 
duction  of  reservoir,  canal,  and  ditch  capa,city.  Hea’vy  grov/th  of 
such  pla-nts  has  cut  the  carrying  capacity  of  ca,nals  and  laterals  by 
Ho  percent  or  morO  on  the  Minidoka,  Boise,  p„nd  other  projects.  Such 
reductions  make  it  difficult  to  deliver  adeauate  water  to  crops,  and 
extra,  la.bor  and  expense  are  required  to  remove  the  obstr’uctions  so 
as  to  prevent  actual  crop  damage  from  too  little  x-/a,ter.  Hea’vy  water 
v;eed  growth  also  prevents  regulation  of  ‘constant  flox*',  vdth  consequent 
lovrering  of  operationa.l  efficiency.  Silt  deposits  not  only  reduce 
flow  but  by  diverting  the  current  result  in  bank  and  cha.nncl  bed 
erosion,  often  causing  ditch  breaks,  and  generally  increasing  costs 
of  maintenance.  Ra.ising  of  v/ater  levels  above  the  normal  flov/  line 
in  ditches  increases  seepage  and  the  v/ater-logging  of  adjacent  lands. 
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Hecont  Burc.-tt  of  Eoolomp.tion  surveys  show  thrt 
ing  es.ch  YOST  on  those  projects  with  compr.retively 

On  the  Hi'ldokr,  Shit  Kiver.  .nnd-  Imperial  projects,  $20  000,  91,0, DVU, 
and  $50,000,  respectively,  have  ooen  spon^^^^ln  one  jear 

v/p.terweeds  from  the  irrigation  sys  ems.  •  these  growths,  nor  ditch 

r.g:!  re:;s\:fsL"?rro:s-“or/ier^^^ 

distribution, 

Ekoerience  in  attempting  to  handle  these 

inkeotuate  methods  has  demonstrated  the  necessity  oi  research 
develop  sat isf actor?/  procedures.  , 

inlr^Sh!?:  ”«’'°^Vi?5o:?'co:prrari:;  wl^  th^L^aai  O? 
ohtained  wherever  ®  e=:periments  will  he  eon- 

^:rr:hri‘“g^u::  ;!S“s’in 

ReclPination,  txie  v^oate  Sorti  "I’  ' ,  State  Station  facilities 

with  similar  v'orking  arrangements. 


;3)  in  increase  of  Sfi7.2&3  under  Fro ieot  '4,  composed  of  = 


OQjective:  To  determine  the  effect  of  tr^vllor*"'’ 

and  pollinating  and  other  insec  s  produce  'ss.tisfactory  and 

management  methods  a.nd  varieties  ''-‘J  '  ^  ievamo=-  end  to  estahlish 

certain  seed  yields  cf  posture  and  J  p^erease  of 

methods  and  provide  means  for  the  more  rapid  initial  mo 

foundation  seed  stocks  for  farm  use.. 

The  Problem  and ^its  Signif ican^:  these  crops  -should 

permanent  profitaole  agricul  ure,  c,  o c-riculture  to  a  long-time 

be  greatly  expanded  in  the  p.11  livestock  feed  is 

sustained  production  basisx  5  ^  ^  ^  percent  increase  in. 

furnished  by  forage  crops,  and  a  tv/enty  ii  p  . 
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the  acreage  devoted  to  forage  crops  has  hcen.  indicated  as  essential 
in  a  halanccd  postv;ar  agricultixre.  An  expanding  use  of  legaines  alone 
and  in  association  vrith  grasses  is  reouired  for  soil  conservation  and 
the  maintenance  of  high  soil  productivity.  .  ‘I'hese  essential  crops 
ha^j-e  not  heen  as  v/idcly  grown  as  they  should  he,  in  part  heca.use 
varieties  adapted  to  all  areas  ha.ve  not  heen  a-vailahle ,  and  in  part 
because  seed  supplies  have  heen  uncertain  and  as  a/ result  often  too 
high  in  price.  Stands  of  alfalfa  ha.ve  customarily  lasted  only  tv;o 
to  three  years  in  many  areas,  and  the  high  cost  of  c sta.hlishment  has 
made  farmers  utilize  the  crop  to  a  smaller  degree  tha.n  its  great 
value  justifies. 


Approximately  67  percent  of  the  15,000,000  acres  of  the  nation's 
alfalfa,  is  grown  in  the  northern  sta.tes.  During  the  past  several 
years  only  about  60  percent  of  the  seed  available  for  planting  in 
the  area,  could  be  cla^ssed  a.s  porthern  ada.pted.  This  seed  shortage 
lea.ds  to  increa.sed  winter-killing  because  of  la.ck  of  adapted  seed. 


Lack  of  seed  supplies  of  adapted  strains  of  the  clovers  likevjise  of  ten- 
leads  to  sowing  unadapted  varieties,  v/ith  consequent  loss  of  stand, 
low  yields,  and  short-lived  stands.  At  the  present  time  there  is  an 
extreme  seed  shortage  in  several  of  the  important  legumes,  including 
improved  varieties  of  lespedeza.  These  shortages  are  of  too  frequent 
occurrence.  The  seriousness  of  the  present  problem  is  shov/n  by  the 
fact  that  Congress  appropriated  $12,500,000  for  incentive  payments 
to  encourage  legume  seed  production  in  1944  and  again  in  1945.  This 
helped  to  meet  the  emergency  by  encouraging  the  harvesting  of  fields 
otherwise  too  low  in  yield  to  pa,y  costs,  but  does  not  solve  the  problem. 


In  many  area.s  seed  yields  of  these  legumes  has  markedly  decreased  in 
recent  years.  These . decreases  are  quite  evidently  not  due  to  the 
same  causes  in  all  cases.  In  the  eastern  United  States  v/hen  boron 
is  added  to  some  soils  alfalfa  will  set  good  yields  of  seed,  although 
without  boron  none  vdir  be  produced.  Svidence  from  the  breeding 
program  shows  tha.t  some  varieties  and  strains  of  alfalfa  vrill  produce 
much  more  seed  tha.n  others  under  the  same  conditions.  Va.riations  in 
available  soil  moisture,  humidity,  and  tempera.ture  seem  to  be 
responsible  for  some  cases  of  poor  seed  yie.lds.  Lack  of  pollina.ting 
insects  seems  to  be  the  'important  factor  in  other  areas.  In  some 
localities  ha.rraful  insects  may  reduce  seed  set  and  yield.  In  general, 
however,  little  is  knovn  about  all  these  various  factors  or  how  they 
may  be  controlled  so  as  to  increase  seed  yields.  The  development  of 
practices,  ta,king  into  s.ccount  each  factor  important  in  each  area, 
v/hich  v/ill  produce  satisfactory  seed  yields  is  the  only  solution  of 
the  problem. 


n  an  of  Work;  The  investigations  v/ould  be  cooperative  vdth  the  State 
Agricultural  Experiment  Stationsj.,  and  with  the  Dureau  of  Entomology 
and  Plant  Qparp.ntine  on  those  phases  concerned  v/ith  insects.  The 
work  v/ould  be  located  under  irrigated  and  semiarid  conditions  in  the 
-  v/est,  under  dryland  conditions  of  the  Great  Plains  and  under  more 
humid  conditions  of  the  east  and  south.  Eicld,  laboratory,  and 
greenhouse  investigations  v/ould  be  made  on  the  effects  of  irrigation. 
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soil  conditions,  variety,  and  other  factors  influencing  growth  in 
relation  to  flov/er  structure,  pollination,  and  seed  production. 
Management  practices  would  he  developed  to  insure  optimum  conditions 
for  seed  grov/ing.  Cross-pollina.tion  hy  insects  as  a  factor  in  seed 
production  would  he  studied  in  cooperation  with  the  Bureau  of 
Entomology*  and  Plant  ^£aarantinc,  and  practices  devised  to  utilize 
such  activity  to  increase  seed  yields. 

(4)  An  increase  of  $117,770  under  Project  composed  of: 

(a)  An  increase  of  $370  for  placing  on  a  full  year  basis  in  194?, 

vrithin-gradG  salary  advancements  which  are  estimeoted  to  he  in  effect 

for,  only  a  part  of  the  fiscal  year  1946.  ^ 

(h)  An  increase  of  $117,400  to  continue  experiments  on  methods  of  pro¬ 

ducing  guay/ule  ruhher; 

Oh jectivc ;  To  carry  forward  field  and  laboratory  e^eperimonts  already 
well  under  way,  directed  toward  finding  the  most  economical  methods 
of  producing  guayrale  ruhher  in  order  to  preserve  and  extend  the 
knowledge  gouned  during  the  v^ar  so  that  we  may  he  better  prepared 
should  another  emergency  arise.  Particularly,  to  investigate  impor¬ 
tant  leads  developed  in  the  course  of  the  Emergency  Ruhher  Project 
which , indicate  that  guaymle  can  he  a  significant  addition  to  a 
diversified  agriculture  in  the  Southv/o stern  States,  especially  in 
dryland  and  marginal  irrigated  areas. 

The  Problem  and  its  Significance;.  ..During  the  v/ar,  a  large  gup-yna.le 
planting  program  v;as  conducted  under  the  Emergency  Ruhher  Project. 
Since  this  Project  v/as  started  with  only  a  small  amountof  ava.ilahle 
informa,tion,  ohta.ined  from  the  opera.tipns  of  one  commercial  company, 
there  was  little  past  experience  that  could  ho  used  as  a  guide.  An 
intensive  program,  of  production,  breeding,  a,nd  disease  investigations 
was  instituted. 

Indications  are  that  many^  Of  the  standard  production  practices  can 
he  altered  to  get  greater  econom.y  of  operation  and  to  lower  the  cost 
of  guayule  production.  Under  wartime  conditions  and  with  the 
retrenchment  of  the  planting  program,  ma.ny  of  these  new  loads  could 
not  he  adopted  for  field  use.  Some  of . these  new  findings  give 
pro.mise  of  so  reducing  the  cost  of  guayrule  rtihher  production  that 
American  farmers  in  suitable  locations  in  the  Southwestern  States 
ma,y  he  able  to  produce  rubber  from  this' source  at  a  profit  under 
normal , competitive  conditions. 

One  of  the  more '  Important  of  these  new  practices  is  direct  seeding 
in  the  field.  I’diere  adapted,  this  method  may  clim.inate  the  necessity 
for  expensive  nursery  installations  and' transplanting  costs. 

The  cost  of  production  of  plants  in  nurseries  may  he  greatly  decreased 
hy  furrow  or  flood  irrigation,  thus  olimina.ting  expensive  overhead 
irrigation  systems.  Uork  under  way  indicates  that  the  cost  of  har¬ 
vesting  may*  he  decreased  hy  new  methods  of  movring,  leaving  the  roots 


in  the  ground  to  regenerate  new  tops,  thus  avoiding  replanting 
costs  and  obtaining  ouicker  reneyral  of  the  crop.  Results  obtained 
in  guayule  imj^roveraent  research  indicate  thet  yields  can  be  greatly 
increased  by  the  development  of  nevf  plant  types  v;hich  grow  more 
rapidly,  attain  a  greater  size,  and  have  increased  rubber  content. 

The  development  of  guayule  as  a  commercial  crop  in  the  Soutlwest 
would  permit  the  economic  use  of  extensive  dryland  areas  and  areas 
with  insufficient  water  for  growing  alfalfa,  cotton,  and  other  high 
value  crops.  It  v'ould  make  for  greater  crop  diversification  in  the 
Southwestern  States  and  provide  farmers  with  a  new  cash  crop. 

Plan  of  Ifd'rk:  Studies  initiated  under  the  Emergency  Rubber  Project 
would  be  carried  to  completion.  Research  would  be  conducted  in 
California,  Arizona,  Texas,  and  ITew  Hexico,  with  headquarters  at 
Salina-s,  California,  vrhere  labora.tory  and  greenhouse  facilities  are 
available.  The  experiments  would  be  continued  on  lands  and  with 
equipment  and  facilities  secured  under  the  Emergency  Rubber  Project. 
Some  of  the  experiments  are  on  leased  land,  a.nd  as  these  are 
brought  to  a  conclusion,  the  v;ork'  would  be  shifted  to  State  and 
Eedcral  e:cperiment  stations,  where  practicable,  in  order  to  take 
advantage  of  existing  facilities  and  provide  forndre  economical 
operation. 

(5)  An  increase  of  $29,660  under  Project  6,  composed  of; 

(a)  An  incrocase  of  $2,g60  for  placing  on  a  full  year  basis  in  19^7, 

v;ithin-grade  salary  advancements  which  arc  estimated  to  bo  in  effect 

for  only  a  part  of  the  f isca:l~  ;?;'ear  19^6'.  ^  ~ 

(b)  An  increase  of  $26,800  to  determine  means  for  control  of  Bleck 

Root  disease  of  sugar  beets  in  Michigean,  Ilinnesota,  Ohio,-  and  other 

States  in  the  humid  area; 

Objective :  To  discover  control  measures  for  black  root,  a  disease 
which  causes  such  serious  losses  as  to  jeopardize  the  existence 
of  the  sugar  beet  industry  in  many  affected  districts  in  the  humid 
area. 

The  Problem  and  its  Significance:  Each  year  in  the  more  eastern  sugar 
beet  districts  of  United  Sta.tes,  the  acreage  of  suga.r  beets  harvested 
drops  10  to  15  percent  below  the  acreage  planted  because  the  stands 
in  many  fields  have  been  so  decima.ted  by  seedling  diseases  that 
there  is  no  prospect  for  a  crop,  bhen  the  farmer  finds  the  stand 
of  suga»r  beets  being  destroyed  because  the  roots  turn  black  and  the 
•young  plants  wither  and  die,  he  says  "black  root"  is  killing  them. 
Attacks  of  soil~inha.biting  and  seed-borne  fungi  are  responsible  for 
the  loss  of  seedlings.  The  disease  is  so  serious  that  eaxh  year 
thousands  of  acres  are  abandoned.  '  Parthermore ,  fields  v/ith  poor 
stands  arc  often  carried  thi’ough  to  harvest,  a  source  of  loss  to  the 
farmer  a.nd  a  liability,  to  the  factory. 
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The  disease  is  prevalent  in  Hichige.n,  Ohio,  Indiana,  Illinois, 
Wisconsin,  Iowa,  .Minnesota,  North  DoJcota,  Nehraska,  and  western 
Washington — in  short,  v/herever  suge,r  heets  are  grown  under  condi¬ 
tions  of  natural  rainfall.  If  the  rainfall  in  early  season  is 
slightly  in  excess  of  nornal,  the  disease  causes'  serious  damage 
and,  v/ith  very  v;et  spring  conditions,  the  disease  reaches  epidemic 
proportions  .-'nd  causes  widespread  abandonment  of  fields.  Nor  ex- 
am.plc,  in  one  year  25  percent  of  a.ll  planted  acreage  in  Michiga.n 
was  lost  because  of  black  root. 

Replanting,  although  an  added  expense,  is  practiced  to  some  extent 
but  much  of  the  acreage  is  simply  given  up.  A  replanted  crop  never 
gives  the  return  that  v/ould  come  from  a  .good  stand  of  sugar  beets 
planted  early.  The  effects  of  black  root  in  spoiling  stands, 
together  vrith  the  lower  yields  from  replanted  fields,  are  reflected 
in  the  lov;  average  yields  in  the  affected  areas,  which,  year  after 
year,  are  the  lowest  in  the  United  States. 

At  least  five  fungus  pathogens  are  knora  vdiich  are  capable  ^ of  causing 
black  root.  Adeouate  detailed  information  concerning  the  disea.se 
situation  in  the  affected  areas  is  larking.  ,-This  must  be  obta.ined 
if  successful  means  of  controlling  black  root  are  to  be  discovered 
and  ma.dc  applicable  to  the  range  of  field  and  climeatic  conditions 
under  which  the  disease  occurs. 

• 

In  the  humid  area,  continuance  of  sugar  beets  as  a  profitable  crop 
and  continued  operation  of  beet  sugar  factories  depend  on  effective 
solution  of  the  black  root  problem.  The  disease  strikes  at  a  vital 
point  of  crop  production,  the  initial  stand.  Stands  reduced  by  black 
root  invariably  mean  tonnages  so  lov/  thr.t  the  sugar  beet  crop  is 
grovm  at  slight  profit  and  usually  at  a  loss  to  the  farmer.  The  lov/ 
acre-yields  of  sugar  beets,  especially  in  Michigan,  Ohio,  Indiana, 
Wisconsin,  Minnesota,  Iowa,  and  other  States,  are  discouraging 
farmers  and  causing  them  to  turn  to  other  crops.  In  irrigated  areas, 
v/ith  v/ater  application  subject  to  control,  the  stands  of  •  sugar  beets 
range  from  80  to  almost  100  percent  complete,  v/hereas  in  many  eastern 
districts  the  stands  left  in  the  field  average  below  65  percent,  and 
often  fall  below  50  percent.  These  consist  of- the  better  fields  that 
were  retained  and  do  not  take  account  of  the  10  percent  or  more  of 
the  planted  acreage  that  has  had  to  be  abandoned.  Each  drop  of  10 
percent  in  stand  belov;  85  percent  of  a  full  stand  means  a  loss  of  at 
least  1  ton  per  acre  in  the  sugar  beet  yield.  The  net  result  of 
poor  stands  is  idle  space  in  the  field  v/hich  uses  labor,  augments  the 
vi/eed  problem,  and  gives  no  return. 

Distressingly  lov;  acre-yields  of  sugar  beets  caused  by  black  root  have 
been  experienced  in  recent  years  in  eastern  suga.r  beet  districts, 
particularly  those  of  Michigan  and  Ohio,  v/here  average  yields  have 
sometimes  been  no  greater  than  ^  or  G  tons  per  acre.  These  a.re  3  'to 
5  tons  belov/  the  earlier  10-year  averages.  These  statistics  and  the 
stato-v/ide  prevalence  indicate  the  very  grave  seriousness  of  black 
root  as  a  throat  to  the  sugan  beet  industry. 
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Plan  of  I'Jork;  Field  and  laboratory  ej^jeriments ,  cooperative  v;ith. 
sta-te  agricultirral  experiment  stations,  ‘boet  sugar  factories, 
growers  0  associations ,  and  farmers,  would  be  conducted  to  discover 
and  ma.ke  trials  of  nev/  measures  for  control  of  black  root  in  affected 
districts,  Headouarters  would  be  established  at  the  Michigan 
Agricultural  Experiment  Station,  East  Lansing,  Michigan,  v/ith 
cooperative  work  a.t  other  state  agricultural  experiment  stations  in 
the  affected  area.  .  Plant  pathological  investigations  v/ould  be 
undertaken  to  determine  for  each  major  district  the  organism,  or 
organisms,  chiefly  responsible  for  the  losses,  and  field  experiments 
would  be  directed  tov;ard  discovery  of  practical  control  measures. 
Breeding  investigations  to  develop  resistant  strains  of  sugar  beet 
would  be  stressed  as  most  promising  for  ultimate  solution  of  the 
problem.  Attention  also  would  be  given  to  factors  contributing  to 
effective  disease  control  such  as  soil-fertility  levels,  crop 
rotation,  and  draina.ge. 

(6)  An  increase  of  $73Q  under  Project  7  fo^'*  placing  on  a  full  year  ba.sis 

in  19^7 »  within-grade  salary  advancements  x^fhich  are  estimated  to  be  in 

effect  for  only  a  part  of  the  fiscal  year  19^6^ 

(7)  ^  increase  of  $12,^00  under  Project  g  to  obtain  informa.tion  on  crop 

possibilities  and  native  forage  in  those  a,reas  of  Alaska  suitable  for 

agricultural  development  to  obtain  ihforme.tion  on  crops  and  native 

plants  to  guide  agricultural  settlers  in  the  Territory: 

The  Problem  and  its  Significance;  The  development  of  Ala.ska  is  an 
important  linlc  in  the  future  security  of  the  United  Sta.tes.  The 
Territory  will  play  an  important  role  as  a  source  of  future  mineral 
and  timber  supplies,  and  as  a  base  for  vmrld  air  commerce.  For 
protection  and  to  serve  air  commerce,  bases  must  be  developed  and 
maintained.  All  of  this  leads  to  the  need  for  dependable  local 
sources  for  certain  essential  foods  and  agricultural  services. 

Public  interest  in  these  possibilities  is  being  expressed,  and  indi- 
ca,tions  are  that  returning  servicemen  plan  to  settle  and  farm  in 
Alaska.. 


Farming  in  Alaska,  presents  many  problems  unfamiliar  to  those  viho  have 
farmed  elsewhere.  The  long  v;inters,  the  short  grovdng  season  and.  its 
long  day  light,  the  relatively  raw  soils  resulting  from  the  climatic 
complex,  and  the  effect  of  all  these  factors  not  only  on  grovdng  the 
crops,  but  on  their  food  and  feed  values  as  related  to  the  longer 
\\'inter  indoor  feeding  period  for  livestock,  must  be  understood  for 
success.  A  great  deal  of  information  has  been  coll-ected  on  crop 
possibilities  for  limited  areas,  but  this  must  be  expanded  to  include 
all  of  the  areas  potentially  adapted  to  settlement. 

Dairy  .and  anima,l  feeds  are  most  needed  for  the  area.  The  long  winter 
feeding  period  of  necessity  reauires  tkat  as  much  tilled  land  as 
possible  be  devoted  to  feeds  and  forage  for  use  during  this  period. 
This  in  turn  means  the.t  native  forage  should  be  utilized  as  range  and 
pasture  to  the  fullest  extent  possible  during  the  growing  period. 
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Studies  to  determine  nutritionr.i  vr.luos,  including  minerals  and 
vitomins,  of  native  grass  and  "brovse  plants  are  therefore  of  parpjnount 
importance.  A  determination  of  the  length  of  tine  during  v;hich  such 
range  ceii  he  used,  P.nd  conversely  the  periods  during  which  the  rp.nge 
chnnot  he  used  because  of  snow,  p,nd  a.nimals  must  he  fed,  must  he  made 
to  provide  the  hest  hcalo^nce  in  tota.1  feed  supplies. 

Similp-rlj?',  the  nutritional  values  of  cultivated  crops  as  foods  P.nd 
feeds  should  he  determined  v,fith  p<articulpjr  reference  to  those 
nutrient  items  thp,t  must  he  supplied  in  specin.l  amounts  hecp.use  of 
the  long  v^inter  indoor  feeding  period.  This  is  pp.rticularlj^  true  of 
minerp,ls  a,nd  vitrmins.  The  possibilities  of  feeds  for  dairy  animals 
need  specirl  p,ttention  heca.use  of  these  factors  end  their  rela.tion 
not  only  to  the  v/elfo,re  of  the  animals,  hut  p-1so  to  the  food  value 
of  the  dairy  products.  The  relationships  of  crop  composition  to  the 
soils  and  the  fertilizer  and  management  practices  necessary  to  give 
food  and  feed  or  requisite  nutritional  make-up  is  an  integral  part 
of  needed  information.  These  problems  ha-ve  not  been  attacked,  and 
they  must  he  met,  in  addition  to  the  more  obvious  ones  of  v/hat.  to 
grow  and  how  to  grovf  it.  Some  attention  also  should  he  given  to 
vegetable  and  fruit  crops  that  can  he  groi/n  in  the  Territory. 

Plan  of  "ork;  In  cooperation  v'ith  crop  specialists  of  the  Alaska 
College  and  Station,  studies  would  he  jmadc  of  crop  a.daptation  and 
responses  on  different  soils  in  the’  areas  promising  for  development, 
with  sim.ilar  studies  of  native  range  and  browse  plants  in  relation 
to  soil  types.  Yield  and  cua.lity  data  ipuld  ho  obtained  together 
vfith  information  on  optimum  methods  of  management  as  determined  by 
station  and  farm  experience  insofar  as  this  is  possible.  Plant  and 
grain  sanplcs  would  he  analyzed  chemica.lly  for  nutritional  values, 
h^’ork  during  the  first  year  must  of  necessity  he  exploratory  in 
order  to  determine  the  items  requiring  most:  intensive  attention 
later.  .  .  • 

(S)  An  increase  of  $71,400  (Project  9»  non-recurring)  for  repair  and 

reconditioning  vjork  at  field  stations  and  laboratories  of  the  Bureau: 

Hote . — Increases  for  this  same  purpose  arc  requested  under  other 
appropriation  items,  a.s  follovrs:  $165,000  under  "Fruit,  vegetafole, 
and  specialty  crops";  $50,000  under  "Soils,  fertilizers,  anid  irriga^tion" 
and  $37,300  under  "Agricultural  engineering";  tota.l,  including  "Field 
crops",  $323,700.  For  brevity  and  convenience,  a  single  justification 
statement  is  given  here  in  expla.nation  of  the  need  for  the  work,  v;ith 
only  a  brief  sta.tement  and  a  hreakdov,n.  by  locations  under  each  of  the 
other  appropriation  items  involved. 

Objective :  To  protect  Government  propertsT"  from  excessive  deterioration 
and  maintain  facilities  for  the  efficient  conduct  of  the  research 
program. 


The  ITeod;  From  the  beginning  of  the  wa.r  emergency,  expenditures  for 
upkeep  of  existing  ph^^sical  facilities  at  field  stp>tions  a,nd  labor- 
a-tories  necessarily  were  kept  at  a  minimum.  A  backlog  of  needs 
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exists  for  repair  and  painting  of  laloratorv  p.nd  office  buildings, 
greenhouses,  headhouses,  implement  sheds,  seed  storage  houses  and 
other  buildings;  and  for  repair  and  replacement  of  fences,  irrigetion 
and  drp.inage  installetions,  water  supply  and  sewage  disposal  systems, 
rop.ds,  and  other  physical  improvements.  These  needs  should  be  met  as 
soon  as  possible  in  order  to  protect  Government  property  and  me.intain 
facilities  for  the  efficient  conduct  of  the  research  program. 

Plan  of  !fork;  Since  some  of  the  individual  repair  and  reconditioning 
jobs  v;ould  be  reletively  smell,  it  is  contemplated  thp.t  these  jobs 
would  be  done  by  force  account,  hiring  necessary  la.bor  and  purchasing 
the  materials  reauired.  Larger  jobs  would  be  done  by  contract.  It 
is  pleuned  that  the  work  would  be  completed  in  the  fiscal  year  19^7 i 
and  the  increases  v^ould  be  non-recurring.  The  backlog  of  repa.ir  and 
reconditioning  work  cannot  be  taken  care  of  within  existing  funds 
without  curtailing  operating  funds  to  the  point  tha.t  it  would  be 
practically  impossible  to  conduct  an  effective  research  program. 

The  non-recurring  increase  of  $71j^00  under  this  item  is  estimated  by 
locations,  as  follows  (with  approximate  amounts  indica.ted  for  certain 
items): 

Cotton  and  other  fiber  crops: 


Sacahon,  Arizona:  Painting  cand  repair  of  l6  buildings, 

?15',000;  grading  and  graveling  roads,  $2,000;  repair 
and  replacement  of  fences  and  vralks,  $2,000;  replace 

v;ater  mains,  $3,500  .  $22,500 

Slicaftcr,  California:  Painting  and  repair  of  15  buildings  7,500 
State  Cellege,  Hey;  Mexico:  Pahnting  and  repair  of  4 

buildings,  repair  of  water  a.nd  irrigation  systems  ....  13,000 

Statesville,  ITorth  Carolina:  Painting  and  repair  of 

cotton  gin,  heating  plant,  and  other  fa.cilities .  5i000 

Knoxi’-jlle ,  Tennc ssee ;  Painting  and  repair  of  6  buildings  ■  2,600 

Greenville ,  Texas :  Painting  and  repair  of  18  buildings  .  7,500 


Suga.r  crops: 


Hoirma. ,  Louisiana:  Painting  and  ropahr  of  buildings, 

$3,000;  repia.ce  oil  burner  with  gas  burner,  $150; 
re-roof  implement  shed,  $750;  shell  for  surfacing 

roads,  $250  . ■ . ....■  4,150 

Caual  Point,  Plorida:  Painting  and  repair  of  -buildings  ^ 

and  repair  of  lolatf orm-type  wheeled  trn.cks  .  . .  . .  2,050 

Her j-dian ,  Mi  s  s i  s  s ippi :  Replace  ina.de ana, to  water  supply 
with  deep  v;ell ,  casing,  pump,  etc.,  $3,400;  concrete 
water  storage  tank  with  pump,  $1,000;  replace 
inadequate  heating  facilities  v/ith  oil  burner  system, 

$2,700  . . . .  7,100 


$71,400 
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CHAITG-E  IN  LANGUAGE 

The  estimates  propose  the  follovdng  addition  to  the  language  of  this 
item:  . •  . 

"and  there  shell- ho  tre'nsf erred  to  the  B-ure-aii  of  Plant  ■ 

Industry,  Soils,  and  Agrico-ltural  Engineering,  without  : 

coripcnsation  therefor,  real-property  (located  in  the.-- 

vicinity  of  Salinas,  California)  and  personal  proioorty.' 

^■luod  at  not  orcoeding  a  total  of  $306,000,  acaiiired~f or 

and  heretofore  used  in  connection  xvitli  the  EmorgenGy '.Hu'bher 

Project;  and  there  sha.ll  he  included  in  the  . next  annual-  :  •  ; 

Budget  a  ' statement  in  detcail  of  the  amount  and  value  of  the. 

property  so  transferred.  " 

The  19^7  estimates  include  provision  for  continuing,  under  this  appropri¬ 
ation,  production  phases  of  guajmle  research  Degun  under  the  Emergency 
RuhLer  Project ’which  is  novi  in  process  of  liouidation.  The  proposed 
change  in  language  is  to  authorize  the  use,  under  this  appropriation,  of 
facilities,  eeiuipment ,  and  materials  secured  for  use  on  the  Emergency 
Ruhher  Project. 


(Continued  on  next  page) 
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WOEK  U1TD3R  THIS  APPROPRIATION 

Objective;  The  broad  objective  of  the  research  program  on  corn, 
cotton,  wheat,  alfalfa,  sugar  beets,  and  other  field  crops,  is  to 
advance  public. and  farm  welfare ,. by  developing  information,  methods, 
and  materials  to*'  (dj  Increase  efficiency  and  reduce  costs  of 
crop  production;  insure  ample  and  constant  supplies  of  food 

and  feed  crops  for  tne  optimtom  nutrition  of  our  people  oud  their 
livestock;  (3)  insure  supplies  of  fibers  and  other  ravr  materials  in 
the  quantities  and  of  - the,  kinds  needed  for  satisfactory  industrial 
uses;  and  (4)  increase  farm  income  to  encourage  and  support  a  hi^ 
standard  of  living.  More  specific  objectives  are  as  follow.s: 

(a)  To  develop  improved  field  crop  varieties,  adapted  to 
different  regions  and  soil  types,  resistant  to  disease 
and  other  hazards,  high  in  yield  and  quality  and  superior 
in  handling,  nutritional,  or  technological  values. 

(b)  To  develop  practical  control  methods  for  crop  diseases. 

(c)  To  devise  cultural  practices  giving  optimum  returns  in 
crop  yield  and  quality  at  a  minimum  cost. 

(d)  To  devise  practical  systems  of  culture,  cropping,  and 
chemical  treatments  for  the  control  of  weeds. 

The  Problem  and  its  Significance:  This  appropriation  provides  for  im¬ 
provement,  disease  control,  culture,  and  quality  investigations  on 
the  principal  farm  crops  groim  by  American  farmers.  The  corn,  cotton, 
hay,  v/heat,  oats,  tobacco,  soybeans,  sugar  beets,  and  other  crops  on 
which  research  is  conducted  had  a  total  farm  value  during  the  past 
year  of  more  than  $11,600,000,000.  These  crops  provide  the  principal 
part  of  our  food,  as  food  grains,  sugar,  and  oils,  and  indirectly  as 
feed  and  pasture  for  livestock;  of  our  supply  of  fibers,  oils,  and 
other  ravj  materials  for  industrial  uses;  and  include  as  vrell  the  most 
important  soil-improving  and  soil-conserving  crops. 

During  the  war  technologica.1  advances  developed  by  previous  research 
contributed  greatly  to  the  ’tremendous  wartime  production  of  our 
farms.  There  are  great  opportunities  to  make  further  advances 
throu^  research  that  vrill  be  equally  important  in  helping  farmers 
to  meet  future  problems.  Rurther  progress  in  increasing  efficiency 
and  reducing  costs  of  production  is  dependent  on  research. 

Research  has  show  that  improved  strains  of  the  different  crops  can 
be  developed  for  each  area,  and  that  these  strains,  because  of 
disease  resistance  or  better  adaptation  to  other  prevailing  hazards, 
may  greatly  reduce  fluctuations  in  yield  and  quality.  Improvements 
in  cropping  and  cultural  methods  and  seed  treatments  also  reduce 
hazards.  Proper  attention  to  all  of  these  considerations  opens  the 
vray  through  research  to  maintain  more  certain  production  of  our 
basic  crops. 
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A  continuing  research  program  to  improve  the  efficiency  of  our  field 

crop  production  is  csscptiel  to  provide,  necessary  inf orme. j:i on  , for  re¬ 

adjustments  vfhich  must  loe  mp,de  jn.pagsing  from  omorgoncy  v;a,r’ti'me ,  pro- 
cUiction  to  p.  norno.l  peacetime  "basis,  and  to  protect  the  oconomic  ’ 

position  of  the  Americo.n  frrmor  in.  .the  im:iediato  postv/ar  period  a;iicl 

dtiriiiA'  the  yoo.rs  to  folloyr.  For  'cxo-mple ,  cotton  'before  the  v/ar  vro-s 
our  most  important  agricultural  export  and  still  iproducos  the  jnajor 
portion  of  the  income  for  more  farm  people  thru  aip/  other  drop.  Un¬ 
less  v/o  produce  cotton  of  iDetter  euality  than  viij  other  country/,  aud 
arc  a'ble  to  sell  our  cotton  at  vrorld  prices,  v;e  •cannot  recover  foreign 
markets.  .Results  of  our  fi'ber  Duality  research,  have  given  us  a  defi- 
nito  advantage  in.,- pua.lity ,  "but  these  gains  must  'be  consolidated  and 
work  continued  if  American  cotton  is  to  continue  to  "be  the  "best  in  .the 
v:orld.  Uith  the  world  price  per  -pound  "below-  the^  domestic  price  it  -is_  ■; 
evident  that  increased  efficiency  a.t  reduced  cost  is  essential.  v-The. 
most  logical  \^;ay  to  reduce  production  costs  per  pound  is  "by  increasing; 
acre  ^''ield,  through  research  on  nutrition,  'breeding,  •  disease  contro;!, 
and  cultiiral  pro'bleras.  This  must  "be  done;  if  American  cotton  is  -bo  -■ 
siirvive  competition  v.'ith  foreign  growths  in  v/orld  markets,  and,  v.dth 
S7/nthctic  fi'ber  s  at  home.  ,  .  ;  ,  -  ; ;  • 

The  necessity  for  a  continuing  research  program  also  is  emphasized  "by. 
changes  tha.t  are  occurring  year  in  and  year  out  in  a  large,  and  varied- 
country  such  as  the  United  States.  The  changes  include  the  introduction 
of  new.  crops  and  new  varieties  of  crops,  the  introduction  of  new  .  ^  • 

disease-producing  orgenisms  from  outside  sources,  and  the  appearance 
of  new,  more  virulent  strains  of  old  estalDlished  diseases.  ■  Such 
clie.nges  present  a- never-ending  series  of  potential  cate.strophies  to 
American  farmers,  and  constant  vigilance,  and  prompt,  attack  "by  plant  ■  • 
.scientists  on  each  proiplern  b.s  it  arises  contri'bute  greatly  to  the  sta- 
"bility  of  our  agficultui’al  production.  Such  vigilance  and  research 
mus.t  .!b.e  continued,  if  the  food  and  other  crop  needs-  of  our  peoplo^  arc 
to  "be  adeauately  supT)liod,  and  the  American  farmer  is  to  compete  suc¬ 
cessfully  in  v;orld  ma.37kets. 

General . Plan;  The  v/ork  consis'ts  primarily  of  field,  greenhouse,  and 
laboratory  experirnen-ts  in  cooperation  v-,'ith  State  experiment  stations,,  • 
Federal  agencies,  farmers,  crop- improvement  associ-ations ,  and  other 
similar  groups.  Cooperative  vrork  is  in  pro -gross  wit.h  most  of  the  States, 
and  intensive  studies  arc  conducted  at  central  points  where  special 
facilities  are  availa'blc  for  developing  information  on.  diseases  and 
their  c.ontrol,  resistance  to  cold  and  drought,  and  other  factors  im¬ 
portant  in  "breeding  improved  varieties. 

Results  of  the  W;.rork  are  made  availa'ble  to  farme'rs  through  the  State 

and  Federal  extension  services,  pu'blications ,  the,  agricultural  press, 
and  correspondence  in  reply  to  direct  inquiries.  Every  effort  is 
"being  made  to  ma.lcc  available  to  farmers  and.  agricultural  vrorkers  help¬ 
ful  informa.tion  on  problems  brought  rbout  by  the  c?iding  of  the  wau, 
Teclinical  information  and  assistance  are  furnished  action  agencies  for 
use  in  developing  production  go-als  and  simila.r  programs.  Arrangements 
are  made,  in  cooperation  with  State  aud  with  other  Federal  agencies  to 


insure  adequate  seed  supplies  of  improved  varieties,  and  to  increase  as 
rapidly  as  possible  seed  of  new  improved  types. 

Examples  of  Progress  and  Current  Progreim; 


Cereal  Crops; 

New  disease-resistant  barleys  reduce  production  hazards.  Barley  produc¬ 
tion  in  the  states  of  Wisconsin,  Minnesota,  and  Iowa,  has  decreased  greatly 
in  the  past  10  years,  due  largely  to  unfavorable  weather  and  to  the 
fact  that  barley  diseases  have  taiken  a  heavy  toll,  making  production 
unprofitable.  Experiments  are  under  way,  in  cooperation  with  the  North 
Central  state  experiment  stations,  to  develop  better  disease-resistant 
barleys  for  the  area.  Two  new  disease  resistant  varieties,  Tregal  and 
Mars  have  been  developed.  Tregal,  released  by  the  North  Dakota  station 
in  1943  and  grown  on  some  150,000  acres  in  1945,  is  resistant  to  loose 
smut  and  has  smooth  aws.  Mars,  developed  in  cooperation^ vrith  the  Minnes¬ 
ota  station,  is  resistant  to  stem  rust  and  stripe,  has  stiff  straw,  high- 
yielding  ability,  and  smooth  awns,  matures  relatively  early,  and  is  of 
good  malting  quality.  It  ranked  first  in  yield  among  varieties  tested 
in  the  North  Central  States  in  1943  and  1944.  Some  1,200  acres  of  Mars 
are  being  grown  under  contract  in  Minnesota  for  seed  increa,se  in  1945. 


Velvon  11,  a  still  better  bcarley  for  irrigated  areas.  Velvon,  produced 
In  cooperation  with  the  Utah  station  and  released  in  that  State  in  1937, 
had  become  the  leading  small  grain  variety  in  the  state  by  1942,  and  by 
ig44  was  the  leading  barley  on  irrigated  land  in  the  inter-mountain  area. 
Velvon  11  is  superior  to  the  original  variety  in  that  it  has  more  resistance 
to  the  forms  of  loose  and  covered  smut  present  in  Utah,  and  is^a,  better 
yielder.  Approximately  8,000  acres  of  Velvon  11  were  -planted  in  1945 
and  undoubtedly  it  will  rapidly  replace  the  parent  variety,  now  grown  on 
some  300,000  acres,  mostly  in  irrigated  areas. 


North  Carolina  corn  hybrids  prove  promising.  During  1944,  160  North^Carol 
ina  growers  cooperated  in  producing  approximately  3,000  bushels,  or  four 
times  as  much  seed  as  in  1943,  of  the  new  corn  hybrids  developed  in  co¬ 
operation  with  the  North  Carolina  Agricultural  Experiment  Station  A 
major  portion  of  the  1945  acreage  for  seed  will  be  devoted  to  production 
of  five  double  crosses,  U.  S .  Hybrid  282  and  North  Carolina  Hybrids 
1028  1032  1111  and  lll4.  The  first  three  of  these  hybrids  are  yellow 

and  the  last  two ’white.  U.  S.  Hybrid  282  has  an  excellent  performance 
record  and  is  recommended  for  the  Mountain  areas  of  the  State.  North 
Carolina  Hybrids  1028  and  IO32  are  recommended  for  the  Piedmont  ^reas, 
whereas  North  Carolina  Hybrids  1111  and  lll4  are  best  suited  to  the 
Coastal  Plain  section.  North  Carolina  Hybrids  1028  and  1032  also  have 
produced  good  yields  in  the  latter  area  and  are  more  resistant  to  lodg¬ 
ing  than  the  loca.l  varieties. 


i 
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The , use  of  CorrirBelt  hybrids  for  early  hogging-off  has  increased  some¬ 
what  in  North  Carolina  and  other  sections- of  the  South  in  recent  years. 
Some  of  these  Corn-3elt  hybrids  yield  well  and  provide  feed  much 
earlier  in  the  season  than  the  southern  strains.  However,  the  Corn- 
Belt  hybrids  lack  husk  protection  and  are  severely  damaged  by  weevils 
if  allowed  to  remain  in  the  field, after  ripening.  They  c?nnot  be. recom¬ 
mended  in  the  South  except  where  they  are  to  be  fed  p?  soon  as  ripe. 

Acreage  of  Louisiana  corn  hybrids ,  expands  rapidly.'  Seed  of  seven  corn 
hybrids,  developed  in  cooperation  ■''Ith  the  Louisiana  Agricultural  Experi¬ 
ment  Station,  was  produced  on  43^  acres  of  crossing  fields  in  1944.  De¬ 
spite  adverse  weather  about  8,000  bushels  of  seed  were  obtained.  Seed 
production  in  .1944  was  more  than  double  that  in  1943  ^nd  in  1945  is 
more  than  twice  that  in  1944.  About  64,000  pcres  were  planted  to  hybrid 
seed  in  1945. 

Seven  of  these  Louisiana  hybrids  produced  7*4  .bushels  or  '21.4  percent 
more  grain  per  acre  than  the  varieties  with  which  they  were  compared  in 
1943,  and  9*5  bushels  per  acre  or  31*9  percent  more  in  1944.  The 
relatively  better  showing  in  1944  vras  made  under  conditions  of  severe 
drou^t,  confirming  observations  made  in  other  areas  that  good  hybrids 
a,re  more  drought  resistant  than  open-pollinated  varieties. 

Later  maturing  corn  hybrids  becoming  popular  in  Kansas.  Two  new  yel¬ 
low  corn  hybrids  and  one  nevr  white  hybrid  developed  in  cooperation 
with  the  Kansas  Agricultural  Experiment  Station  are  becoming  firmly 
established  in  commercial  production  in  that  State.  The  acreage 
planted  to  hybrid. seed  in  Kansas  increased  from  47  percent  of  the  to- 
ta.1  corn  acreage  in  1944  to  63  percent  in  1945..  NeX'ir  Hybrids  are 
la.ter  than  most  of  the  Corn-Belt  h,vbrids,  and  fit  into  a  region  which 
previously  has  lacked  suitable  hybrids  of  proper  maturity.  These 
hybrids  have  been  tested  in  Kansas  for  the  past  4  years  and  have  ex¬ 
cellent  performance  records  for  yield  and  for  resistance  to  lodging. 
Preliminary  tests  in  other  sta,tes  indicate  that  they  will  be  well  ad¬ 
apted  to  growing  in  cert.ain  sections  of  Missouri  and  other  states  to 
the  east. 

Disease-resistant  flax  varieties  protect  production.  Twenty  years  ago 
flax  yields  were  reduced  annually  by  the  ravages  of  wilt,  rust  and,  to 
a  lesser  extent,  by  pasmo  disease.  It  rapidly  became  impossible  to 
grow  flax  on  land  previously  cropped  to  flax  because  of  the  increa.sing 
prevalence  of  wilt  organisms  in  the  soil.  Although  such  enormous  tolls 
from  wilt  seriously  threatened  flax  production  in  this  country,  wilt 
was  brought  under  control  by  the  plant  breeders  producing  such  wilt- 
resistant  varieties  as  Bison,  Redwing,  Buda  and  others.  Now  it  appears 
that  losses  from  rust  soon  will  be  similarly  reduced.  Rust  reduced 
flax  yields  by  an  estimated  5,900,000  bushels  in  1942,  but.  nevr  rust- 
resistant  varieties  are  being  grown  on  65,000  acres  in  1945  and  suffi¬ 
cient  seed  should  be  harvested  for  sowing  much  of  the  flax  acreage  of 
the  country  in  1946.  The  new  rust-resistant  varieties  are  Arrow, 

Crystal,  Sheyenne  and  Dakota.  With  control  of  the  tvro  major  diseases 
in  prospect,  strains  now  to  receive  major  attention  are  those  having 
resistance  to  pasmo  as  well  as  resistance  to  wilt  and  rust. 
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Sorghum  'breeders '  supply  material  for  new  industry  in  Ainerica.  In  the 
short  space  of'  3  years,  Bureau  scientists  have  supplied  the  country 
with  the  materials  for  a  new  industry,  which  should  utilize  the  crop 
from  some.  40,;000.'  or  more  acres  of  sorghum  annually  and  give  to  the 
growers  a  return,  ha^ed  on  present  prices  for  this  sorghum,  of  some 
$1,500,000- to  $2,000,000  each  year.  Prom  experiments  conducted  long 
"before  the  war,  scientists  had  discovered  that  certain  varieties  of 
cereals  yielded  a  ”waxy  starch’’,  similar  to  that  previously  obtained 
from  the  cassava  plant  and  imported  from  the  Dutch  3ast  Indies.  From 
breeding  stocks  on  hand  a  selection,  later  named  Cody,  vdth  waxy  starch 
and  satisfact'>ry  grain  chara.cteristics  for  processing,- was  increased 
from  only  a  few  ounces  for  planting  in  1942  to  sufficient  for  producing 
some  30,000,000  pounds  of  grain  for  processing  in  1944.  This  increase 
vras  possible  only  because  two  crops  were  produced  per  year,  one  in 
Arizona  and  California  during  the  early  spring  and  a  second  in  the  Plains 
region.  Today,  Cody  supplies  the  needed  starch: for  the  pastry  prepa¬ 
rations  of  the  CO mtry,  whereas  in  1942, '  a  housewife  could  have  carried 
the  entire  sup'Qly  of  Cody  seed  home  in  her  shopping  bag. 

Midland  sorghum  saves  man  hours.  Midland,  first  released  in  1944,  vras 
planted  on  about  250,000  acres  in  vrestern  Kansas  in  1945.'  Heports  from 
farmers  growing  Midland  indicate  its  favorable  reception.  It  has  short, 
stiff  stalks  that  enable  the  crop  to  stand  for  some  tine  after  maturity 
with  very  little  lodging.  The  stalks  are  nearly  free  from  the  so-called 
’’weak-neck”  character  which  causes  many  dwarf  grain  sorghums  to  break 
over  a.fter  maturity,  resulting  in  considerable  loss.  Midland  can  always 
be  harvested  with  a  combine,  wherea.s  many  fields  of  Early  Kalo  must  be 
cut  with  a  binder,  shocked,  and  thrashed  in  order  to  save  the  crop 
]?efore  lodging  occurs.  Thus  Midland  sorghum  requires  less  labor. 

Nevr  disea^se-resistant  oat  vaTieties  f»r  the  Southv/est.  Osage  and  Neosho, 
early  disease-resista.nt  varieties  of  oats,-  have  been  developed  for  the 
spring-sown  red  oat  area.  They  vrere  first  distributed  in  Kansas  in  1945. 
About  450  acres  of  Neosho  and  I65  acres  of  Osage  have  been  sovm  for  seed 
increase.  These  varieties-are  the  products  of  extensive  cooperative 
breeding  experiments  with  the  Kansas,  Iowa,  and  Idaho  Agricultural  Ex¬ 
periment  Stations  and  this  Bureau.  Osage  has  short,  stiff  straw,  a. 
spreading  panicle,  plump  yellovr  grains,  fair  test  weight,  high-yielding 
capacity,,  and  will  ripen  at  about  the  same  time  as  the  well-knov/n 
Kanota,.  Osage  is  highly  resistant  to  crown  (leaf)  rust  and  to  the  races 
of  stem  rust  and  smut  ordinarily  occurring  in  Kansas.  However,  it  is 
known  tha,t  at  least  one-  minor  race  of  stem  rust  -and  one  of  smut  atta.ck 
•it.  Neosho  has  a  very  stiff  stravr,  sprea.ding  erect  particle,  light  red 
gra.in,  good  test  vreight ' and  excellent  yielding  capacity.  It  natures 
slightly  later '.than  Kanota  and  has  more  red  oat  characteristics  thcdn 
Osage.  A  comparison  of  the  performance  of- these  new  varieties  in  - 
Kansas  indicates  that  both  have  exceeded  the  standard,  Kanota,  by  about 
15  bushels  per  acre  on  the  average.  ' 
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.proving 

Five  new  rice  varieties/profitg.'ble  to  growers.  Five  .improved  varieties 
of  rice,  developed  and  released  in  the  cooperntive  Federal-  State,  breed¬ 
ing  program,  were  grovm  on  48  percent  of  the  southern  rice  acreage'  in  1944. 
The  yield  of  the  five  varieties  vrps  13  percent  higher  than  that  of  the 
standard  old  varieties  and  in  the  rough  and  milled  rice  markets  they 
also  sell  at  higher  prices.  Based  on  OPA  ceiling  prices,  and  after  de¬ 
ducting  increased  cost  of  seed,  and  harvesting  costs  resulting  from  the 
higher  yields,  the  average  acre  value  of  Rexoro,  Texas  Patna,'  Rira,  and 
Fortune  was  $83.53,  compared  with  only  $63.69  for  Blue  Rose,  or  an  aver¬ 
age  increase  of  $19.84  per  acre.  The  calculated  increase  in  value  from 
376,494  acres  amounts  to  $7,469,641.  Likewise,  the  acre  value  of  Zenith 
Was  $83.79  as  compared  to  $70.46  for  Early  Prolific,  or  an  increase  of 
$13.39  per  acre.  This  increase  in  va.lue  on  223,631  acres  is  equal  to 
$2,944,419.  Thus,  the  total  increase  in  value  resulting  from  the  grow¬ 
ing  of  these  improved  varieties  vjb.b  $10,464,o6o.  Rice  was  grow  on 
8,074  fa.rms  in  the  southern  rice-producing  states  in  1939,  ^<1  asswaing 
that  the  crop,  owing  to  increased  demands  for  rice  due  to  the  war,  was 
grown  on  10,o6o  farms  in  1944,  the  increase  in  v.alue  ($10, 464,06o)  is 
equal  to  $1,046  per  farm. 

Hew  varieties  of  winter  wheat  spread  harvest  labor.  Winter  wheat 
growers  in  the  Southern  Oreat  Plains  are  finding  it  possible  to  grow  more 
a.cres  of  wheat  with  the  sai'ne  labor  and  equipment  by  using  new  early- 
ripening  varieties  for  a  part  of  their  acreage,  thereby  distributing 
the  peak  load  over  a  longer  harvest  period.  One  early  variety.  Early 
Blackhull,  has  been  available  for  several  years  but  has  not  been  entire¬ 
ly  satisfactory  because  of  lodging  and,  moreover,  millers  have  objected 
to  the  quality  of  the  grain.  Four  new  vrhe?^ts  recently  released,  Wichita, 
Pav/nee,  Comanche,  and  Westar,  a.re  expected  to  overcome  some  of  these 
difficulties  and  extend  the  benefits  of  early  ripening  to  a,  much  wider 
area.  These  varieties  have  good  to  excellent  quality  of  grain,  and 
consequently  a.re  not  discounted  on  the  market. 

Of  these  new  varieties,  Westar  was  released  to  farmers  for  the  first 
time  in  1944  for  growing  in  the  Texas  Panhandle.  The  others  have  been 
in  commercial  production  for  a  year  or  more.  They  have  increased  as 
rapidly  as  seed  supplies  permitted.  .  .. 

Breeding  di sease-resi stant  spring  wheats  pays  dividends.  Hew  varieties 
of  v.rheat  produced  and  distributed  to  farmers  since  World  War  I  added 
about  100,000,000  bushels  to  the  1944  crop  of  hard  red  spring  wheat 
and  about  300,000,000  bushels  during  the  4' years  of  World  War  II,.  as 
indicated  by  conservative  estima.:tes  based  on  surveys  of  the  acreage 
sown  to  each  variety  and  on  the  comparative  yields  of  the  varieties 
in  experimental  plots  and  in  farmers’  fields.  To  the  4-year  estimate 
should  be  added  the  equiva.lent  of  25,000,000  bushels,  the  estimated 
increase  in  quo-ntity  of  flour  secured  from  the  new  varieties  due  to 
their  higher  .average  test  weights.  ..The,  superiority  of,  the  new  varie¬ 
ties  is  very  largely  due  to  their  resistance  to  leaf  and  stem  rusts  that 
have  been  prev.alent  on  susceptible  varieties  to  an  unusual  degree  and 
in  three  of  the  four  v/ar  years. 
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The  distrilDution  of  Ceres  in  1924.,  of  Th=tcher  in  1934,  .  and  of  Rival 
and  Pilot  in  1939  ■'fere  all  important  f or ^ifard,  steps.  Thatcher  was  grown 
on  about  12,000,000  acres  in  1941.  Because  of  its  susceptihriity  to 
leaf  rust,  it  has  been  largely  replaced  by  Rival,  Pilot,  and  other 
varieties  which  are  resistant  to  both  stem  and  leaf  rust. 

At  the  present  time  less  than  2,000,000  of  the  17,000,000  acres  in  the 
hfird  red  spring  wheat  area  are  planted  to  stem  and  leaf  rust  suscepti¬ 
ble  varieties.  Purthermore,  the  acreage  of  susceptible  varieties  is 
all  in  the-  western  a.reas  of  the  region  where  rust  normally  causes  little 
damage.  In  1944,  rust  extended  farther  west  than  usual  with  the  result 
that  many  fields  of  susceptible  varieties  in  Montana  were  so  severely 
dar.iaged  that  they  were  not  harvested.  Three  new  varieties — ^i^ida,  Mew- 
thatch,  and  Henry — -were  officially  released  for  distribution  to  farmers 
in  1944  and  are  expected  to  further  reduce  the  losses 'from  these  diseases 

Mew  durioms  assure  macaroni  of  excellent  quality.  The  two  new  rust- 
resistant  varieties  of  durum  wheat,  Stewart  and  Cafleton,  Officially  re¬ 
leased  in  1944,  have  been  favorably  received  by  farm'ers  in  the  durum 
■area  of  the  Morthern  Great  Plains  and  are  regarded  by  processors  as 
fully  equal  in  qua.lity  to  the  best  of  the  old  varieties.  The  consuming 
public  demands  a  macaroni  that  doesn^t  fall  -apart  when  cooked  and  one 
that  has  a  golden  yellow  color.  Stew.art  and  Carleton  are  fully  equal 
in  quality  to  Mindum  which  has  been  regarded  as-  the  standard  of  equality 
by  processor s ,' and  in  addition  they  are  highly  rust  resistant.  Carleton 
also  has  stiff  straw  which  is  high-lj'"  desirable  in  this,  class  of  wheat 
as  they  normally  grow  rather  tall  and  often -lodge.  Th.e  acreage  of  these 
new. varieties  has  so  far  been  limited  by  seed  supplies,  but  sufficient 
seed  to  supply  all  requirements  will  be  available  by  1946. 

Shee^q  prove  efficient '  bindweed  er.adicators .  An  efficient  method  of  de¬ 
stroying  bindv-reeds  by  grazing  with  sheep  has  been  developed  at  the  Co¬ 
operative  Bindvreed  Control  Experiment  Station  at  Lamberton,  Minnesota. 
Sheep  have  long  been,  known  to  be  fond  of  bindweed  but  it  is  not  pos¬ 
sible  to  pasture  the  weeds  close  enough  to  kill  them  without  starving 
the  sheep.  The  ahsvrer  seems  to  be  to  grow  a  crop  less  palatable  to 
sheep  than  bindvreed  on  infested  land.  Such  a  crop  supplies  nourishment 
for  the,  sheep  at  tines  when  bindweeds  are  too  small  to  furnish  suffi¬ 
cient  feed.  Sudan  grass  and  rye  are  such  crops.  Bye,  sown  in  Septem¬ 
ber  and  plowed  under  in  June  and  the  land  immediately  seeded  to  Sudan 
grass  will  provide  pasture  during  most  of  the  growing  season.  As  sheep 
prefer  the  bindweed  to  these  crops  they  eat  the  weeds  first,  keeioing 
then  grazed  so  close  to  the  ground  they  eventually  kill  them.  The  rye 
and  Sudan  grass  not  only  supply  the  additional  feed  necessary  but  aid 
in  suppressing  the  growth  of  the  weeds  by  .shading  them,  if  for  any 
reason  they  are  not  closely  grazed.  By  this  practice  bindweed  has  been 
completely  destroyed  in  two  seasons  >dth  little,  ex^oense.  The  method 
appea.rs  especially  useful  for  small  fields  near  the  farmstead  where 
shelter  and  waiter  are  available  for  the  sheen.,- 
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HeW  chenicals  for  the  control  of  weeds.  A  discovery  of  possible  major 
importpnce  in  the'  field  of  weed  control  has  recently  been  made  in  con¬ 
nection  with  studies  of  the  so-called  "plant  hormones"  or  growth- 
reflating  substances,  conducted  under  a  Special  Rese'’rch  Fund  project. 
One;  of,  these  chemicals,  2,^-dichlorophenoxyacetic  acid,  was  found  to  be 
deadly  to  certain  plants  when  sprayed  on  the  foliage  in  the  very  low  con¬ 
centration  of  one-tenth  of  one  percent.  These  preliminary  findings  are 
being  carefully  and  extensively  tested,  and  if  they  are  confirmed,  weeds 
that  can  now  be  destroyed  only  i^rith  great  difficulty  and  expense  may  be 
brought  under  control  at  a  mere  fraction,  of  the  present  ex^penditure  of 
labor  and  money.  Hot  all  plants  are  equally  sensitive  to  this  remark¬ 
able  chemical.  The  grasses  as  a  class  do  not  appear  affected,  hence  this 
chemical  vdll  probably  be  of  no  value  against  Johnson  grass,  quack  grass, 
and  the  like.  Against  such  destructive  pests  as  bindweed,  Canada  thistle, 
Russian  knapweed,  and  white  top,  2,4-D,  as  it  is  called,  may  prove  ex¬ 
tremely  helpful. 

Sspeciadly  promising  results  have  been  obtained  in  experiments  on  lawn 
weeds.  A  single  spraying  of  a  Solution  of  2,4-D,  costing  less  than  $5.00 
an  acre,  has  destroyed  nearly  all  dandelion,  buckhorn,  la^m  pennywort, 
and  other  weeds  with  no  lasting  injury  to  Kentucky  bluegrass.  The  bent 
grasses  are  slif  tly  injured  by  the  treatment  and  some  weeds,  notably 
sheep  sorrel,  are  apparently  resistant  to  the  spray.  Much  remains  to  be 
learned  about  2,4-D,  particularly  the  relative  resistance  of  weed  and 
crop  species,  and  the  proper  rates,  methods,  and  time  of  application. 

Cotton  Investigations: 

Breeding  superior  varieties  of  cotton.  In  Georgia,  the  new  va.riety. 
Empire,  developed  in  the  joint  breeding  program  a„t  Experiment,  Georgia, 
continues  to  stand  out  as  an  improvement  over  its  parent,  StoneVille  2, 

One  hundred  and  fifty  tons  of  pure  Empire  seed,  besides  a  considerable 
volunae  of  reasonably  pure  seed  in  outlying  areas,  were  saved  in  1944  and 
planted  in  1945.  The  Culloden  one-vaxiety  community,  Monroe  County, 
planted  its  area  of  1,500  acres  in  Empire  entirely.  The  community 
around  Haralson,  Co^'^eta  County,  planted  Empire,  on  2,000  acres.  '  One- 
variety  comjuuiiity  vrork  in  Pike  and  Spa.ulding  Counties  is  including  about 
1,000  acres  of  Empire  in  each  county.  Humerous  small  lots  of  Empire 
seed  are  being  sent  out  to  other  parts  of  Georgia  and  to  other  states. 

Under  the  present  breeding  program  in  operation  at  the  Georgia  Experi¬ 
ment  station,  an  annual  supply  of  aUout  75  bons  of  foundation  seed  will 
be'  available  for  establishment  of  new  communities  and  for  systematic 
replacement  purposes  in  established  communities.  At  the  customary  rate 
of  1^  replacement  .ajmually  this  amount  of  seed  should  be  adequate  to 
maintain  about  450,000  acres  under  organized  one-variety  community  pro¬ 
duction. 

Recent  tests  for  vrilt  resistance  in  I5  nevr  strains  of  Empire  indicate 
that  sufficient  resistance  may  be  developed  in  this  cotton  to  warrant 
its  use  in  the  wilt  areas  of  South  Georgia  also.  Wilt  susceptibility 
among  these  strains  varied  from  about  2^  to  about  4l^. 
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A  high-quality,  vertieilli-um-resistant  variety  adapted  to  the  irrigated 

Southwest  has  Tseen  developed.  The  verti'ci Ilium  wilt-tesistant  selec¬ 
tion  from  the  very  susceptible  hut  otherwise  desirable  Acala  1517'  first 
tested  in  19^3  performed  exceptionally  well  in.  competitive  tests  throu^ 
out  the  irrigated  Southwest  in  1944.  This  resistant  selection,  which 
Was  developed  at  the  New  Mexico  Cotton  Field  Station,  yielded  well  and 
in  spinning  tests  exhibited  the  desirable  quality  factors  that  character 
ize  the  wilt-susceptible  Acala  I5I7  P'^.rental  type.  This  'favorable 
showing  has  led  to  the  decision  by  the  New  Mexico  Crop  Improvement  Asso¬ 
ciation  to  increase  this  resistant  selection  with  the  view  of  releasing 
it  under  the  name  of  Acala  1517  ^  signifying  wilt-resistant)  if 
the  1945  tests  are  equally  favorable. 

Cotton  improvement  in  standardi'zed  one- variety  communities.  The  results 
of  the  fiber  and  spinning  studies  made  by  the  Department  as  well  as 
researches  conducted  by  the  textile  industry  place  greater  importance 
than  was  formerly  realized  upon  variety  in  spinning  efficiency  and  use 
values.  This  has  resulted  in  a  more  general  interest  and  appreciation 
of  standardized  production.  Agencies  working  on  postwar  plans  for 
cotton  put  standardized  production  as  the  number  one  practice  that  is 
needed  to  strengthen  cotton’s  position  at  home  and  abroad. 

The  one-variety  programs  in  1944  were  operating  in  2,194  communities 
in  531  of  the  approximately  775  cotton  producing  counties,  with  a 
•membership  of  299.164  participa,ting  growers  ha.ving  a  planted  area  of 
more  than  7,000,000  acres  of  cotton.  In  thirteen  of  the  fourteen 
cotton  states  in  the  main  cotton  belt  where  surveys  have  been  made, 
it  is  estimated  that  the  average  extra  cash  return  to  farmers  in  the 
one-variety  communities  from  larger  yields  and  premium  was  $8.00  an 
acre  or  about  $56,000,000. 

Interest  in  ratooning  American-3^<^tian  cotton  appears  to  be  increas¬ 

ing.  Ratooning  American-Sgirptian  cotton  usually  results  in  increased 
yields,  early,  picking,  and  tendency  to  escape  insect  damage.  Recent 
experiments  indicate  that  undesirable  fiber  properties  frequently 
associated  with'  ratooned  cotton  may  be  partially  or.  completely  over¬ 
come  by  special  Irrigation  practices  and  by  topping  the  plants  prior 
to  flowering.  These  findings  emphasize  the  importance  of  modifyi.ng 
irrigation  and  other  cultural  practices  to  minimize  water  stress 
for  ratooned  plants  during  boll  formation. 

Regional  fiber-spinning  studies  emphasize  the  importance  of  improved 

varieties.  These  studies  have  shown  that  yarn  strength  that  will,  be 
obtained 'from  different  varieties  and  strains  can  be  predicted  , with 
considerable  accuracy  from  fiber  properties  that  can  be  rapidly 
measured.  Strength  of  coarse  yarns,  in  the  range  of  •22s',  appepr 
primarily  attributable  to  fiber  strength  plus  fiber  length,,  whereas 
for  higher  counts,  50s  or  finer,  fiber  fineness  contributes  about 
equally  with  fiber  length  and  fiber.-. strength.  ;  It  was  shoi«m  that  .  . 
ya,rn  appearance,  grade, -or  neppiness,  was  •  influenced  by  fiber  fine¬ 
ness.  These  findings  are  of  immediate  practical  value  to  ;the  cotton 
breeder.  It  also  has  been  shown  that  for  both  irrigated  and  non- 
irriga.ted  growths,  "grade  and  staple"  are  inadequate  measures  of 
the  true  value  of  a  bale  of  cotton. 
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Investigations  of  fiber  plants  other  than  cotton; 

Rese3.rch  with  other  fibers,  such  as  abaca  (Manila  hemp),  yucca,  sahs- 
evieria,  -flax,  hemp,  certain  imported  fiber  plants,  and  milkweed  floss, 
has  been  directed  toward  developing  improved  practices  and  methods  for 
increasing  production  of  the  fibers  that  can  be  grown  in  this  country 
and  toward  aiding  in  the  expansion  of  production  in  this  hemisphere  of 
abaca  and  other  tropical  fiber  crops. 

Western  Hemisphere  abaca  continues  contribution  to  national  security. 

The  greatly  increased  consumption  of  hi^-grade  marine '  rope  during  the 

war  period  has  long  since  exhausted  the  pre-war  stocks  of  Philippine 
abaca  fiber  used  in  the  manufacture  of  rope.  Had  it  not  been  for  the 
steadily  increasing  production  of  abaca  in  Central  America,  practi¬ 
cally  none  of  this  fiber  would  now  be  available. 

The  greatly  increasing  size  of  our  Havy  and  maritime  shipping  require 
a  larger  production  of  high  grade  marine  rope.  The  quality  of  Central 
American  abaca  fiber  continues  to  be  belov;  that  desired  for  the  better 
grades  of  rope  needed  by  the  Havy.  Research  is  being  continued  on  the 
relationship  of  fiber  quality  to  variety,  location  of  growth,  age  Of 
plants,  position  in  stem,  method  of  decordication,  and  drying  of  the 
fiber. 

The  smaJl  cooperative  experimental  abaca  project,  established  by  the 
Department  In  the  Republic  of  Panajna  in  1925,  expanded  by  an 
American  plantation  company  during  the  war.  period  into  five  large  plan¬ 
tations.  Prom  the  original  planting  of  less  than  one  acre,  nearly 
29,000  acres  of  abaca  are  now  under  cultivation  in  four  different 
countries  of  South  America.  Pive  large  fiber  processing  plants  have 
been  completed  and  are  now  in  operation,  and" more  than  20,000,000 
pounds  of  Western  Hemisphere  abaca  fiber  have  already  been  produced. 

The  monthly  production  of  this  fiber  is  now  approximately  2,000,000 
pounds  and  vdll  be  still  further'  increased.  Until  such  time  as  the 
Philippine  abaca  industry  may  have  been  rehabilitated,  the  U.  S.  Havy 
and  the  American  cordage  industry  will  be  entirely  dependent  on  Central 
America  for  this  urgently  needed  .material.  Certain  problems  have 
arisen  in  the  .machine  decortication  and  drying  operations  which  tend 
to  lower  average  quality  of  the  fiber.  The  Bureau  has  continued  to 
cooperate  in  the  solution  of  these  problems  and  the  further  develop¬ 
ment  and  e:5q)ansion  of  this  important  new  industry. 

Porage  Crops! 

Alfalfa  seed  production  studies  point  the  way  tov/ard  a  solution- bf 

the  alfalfa  seed  shortage  problem.  Experimental  alfalfa,  hybrids  pro¬ 
duced  309  pounds  of  seed  per  acre  compared  to  129  pounds  per  acre  for 
G-rimr.1  in  a  seed  productivity  test  in  Utah.,  Other  cooiDerative  studies 
on  alfalfa  seed  production  showed  that  frequent  irrigation- of  thickly 
planted,  lodged  alfalfa,  resulted  in  a  coiaplete  failure  of  the  seed 
crop.  Where  vrild  bees  and  honey  bees  were  excluded  from  alfalfa,- 
the  plants  produced  16  pounds  of  seed  pei*  acre  compared  to  over  25O 
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pounds  per  acre  where  normal  visitation  hy  beneficial  insects  brought 
about  tripping  and  effective  pollination.  The  control  of  harmful 
insects,  such  as  Lygus  bugs,  by  DDT  resulted  in  increasing  the  seed 
crop  ; from  46  pophds  per  acre  to  332  pounds  per  acre  at  Logan,  Utah, 
where  the  Lygus  lAfesta,tion  was  severe.  These  results  indicate  that 
intensified  resea-rch  may  provide  a  solution  to  the  problem  of  alfalfa- 
seed  shortages  which  have  been  evident  during  the  past  few  years  and 
previously  .at  recurrent  intervals. 

Dixie  crimson  clover,  a  new,  superior,  ha.rd-seeded  variety  for  the 

Southern  States-.  -  Dixie  crimson  clover  is  the  name  of  a  new,  superior, 
hard-seeded  variety  developed  by  the  selection  and  synthesizing  of  thr.ee 
identified  strains.  The  hard  seed  characteristic  of  this  variety  per¬ 
mits  it  to  volunteer  in  the.  fall  from  self-seeding,  and  good  stands  are 
established  both  in  pastures  and  vihen  used  in  rotation  with  cultivated 
crops.  This  variety  appears  to  be  .widely. adapted  in  the  southeastern 
states,  but  more  extensive  tests  are  needed  for  confirmation. .  The  de¬ 
velopment  of  this  variety  overcomes  the  serious  weakness  of  poor  stand 
establishment  of  common  crimson  clover. 

Uew  soybean  'selections  from  byhrid  and  introduced  material  have  high  oil 

content .  Extensive  nursery  plantings  of  soybean  selections  from  hybrid 
and  introduced  material  indicated  many  hi^  oil  strains  with,  desirable 
agronomic  characters.  In  the  north  central  region,  the  most  promising 
selections  ranged  from  20  to  23.9  percent  oil,  and  in  the  southern  region 
from  20  to  24,8  percent . oi.l.  One  southern  selection,  11-41-90,  groTO  in 
twenty-one  localities, -averaged  22.6  percent  oil.  Commonly  grown  varie¬ 
ties  of  soybeans  average  18  to  20  percent  oil. 

Hairy  indigo,  a  new-  legume  for  the  South.  Hairy  indigo,  a  new  legume 
for  the  .South,  has  been  increased  and  seed  released  for  general  plant¬ 
ing.  This  is  proving  to  be  a,  good  legume  for  the  lower  South,  both 
for  soil  improvement  and  forage. 

Hon-alkaloid,  blue  lupines  show  promise  of  supplying  a  grain. crop  for 

livestock  in  the  South. •  Selected  strains  of  "sweet”,  or  non-alkaloid, 
blue  lupines  that  give  x^romise  of  su^Dplying  a  grain  crop  for  livestock 
in  the  South,  were  put  into  increase  plantings  and  will  be .available 
for  more  general 'plantings  in  another  seasoli. 

Rotation  pastures , increase  production  of  feed  in  late  summer.  At  Mont¬ 
rose,  Pennsylvania,  semi-permanent,  or  rotation,  pa.stures  produced  near¬ 
ly  twice  as  much  feed  per  acre  as  did  the  best  permanent  pasture.  Ro¬ 
tation  pastures  produced  on  an  -average,  during  a  three-year  period, 
percent  more  total  digestible  nutrients  before  July  15  'than  was  produced 
on  improved. permanent  pasture,  while  after  that  date  rotation  -pesture 
produced  113  percent  more  T.D.H.  . 

Progress  made  in  increasing  planting  ma,terial  of  improve.d  strains  of 

grasses .  Marked  progress  was  ma]de  during  the  year  in  the  cooperative 

increase  of-  seed  on  vegetative  material  of  improved  strains  of  gra„sses 
for  large-scale  .  testing  and.fo.r'use  by  farmers.  At  Hays,  Kansas,, a. 


-  205  - 


10-acre  field  of  the  Hays  strain  of  buffalo  grass  averaged  633  Its.  of 
seed  per  acre,.;' while sa  ainilar  acreage  of  Slreno  side-oats  graxia  produced 
320  lbs.  per- acre.  One  thousand  pounds  of  seed  of  sand  lovegrass  were 
produced  on '30  acres  at  Woodward,  Oklahoma.  At  Tifton,  Georgia,  a  3-acre 
increase  nursery  of  Coastal  Bermuda  grass  furnished  planting  stock  of 
this  high  producing  grass  to  over  5OO  farmers  in  the  southeastern  United 
States.  Hebraska,  the  leading  state  in  bromegrass  seed  production  in 
1944,  produced  46  percent  of  the  total  seed  in  the  United  States.  Approx¬ 
imately  240,000  lbs.  of  the  Nebraska  production  were  certified  Lincoln 
bromegrass,  a  superior  strain  best  adapted  to  the  central  Corn  Belt  and 
eastern  United  States.  Approximately  }00  bushels  of  registered  seed  of 
Marietta  timothy,  an  early  maturing  strain,  were  produced  in  Ohio  for 
distribution  to  farmers  in  the  latitude  where  adapted.  In  the  south- 
ea.stern  states  about  250,000  lbs.  of  seed  of  Tift  Sudan  grass,  a  disease- 
resistant,  high  producing  strain- were  available  for  farm  use  in  . 1945. 

New  strains  of  Bahia  grass  prove  drought  and  cold  resistant;  Two  new 
stra.ins  of  Bahia  grass  have  been  found  to  be  vrell  adapted  to  the  sandy 
soils  of  Florida  and  southern  Georgia  that  are  subject  to  drought.  In 
a.  pasture  comparison  between  common  Bahia,  which  is  not  entirely  winter 
hardy,  and  Pensacola  Bahia,  a  more  cold  resistant  strain,  at  Brooks- 
ville,  Florida,  the  former  supplied  364  steer  days  grazing  per  acre  with 
gains  of  .4l  pounds  per  day,  while  Pensacola  Bahia  gave  7^4  steer  days 
grazing  with  a  daily  gain  of  1.12  pounds.  Paraguay  strain  of  Bahia, 
although  not  included  in  the  test,  appeared  equally  promising.  Both 
of  these  new  strains  were  more  rapid  in  establishment  and  produced 
heavier  sods  than  common  Bahia. 

Creeping  Red  Fescue,  Paraguay  Bahia,  and  Tall  Fescue  prove  superior 

grasses  for  intensive  use  areas  such  as  airports  and  road  shoulders. 

Three  grasses,  not  recognized  generally  as  being  useful  for  intensive 
use  areas  on  airports,  hi^ways,  etc,,  have  been  demonstrated  as  being 
quite  superior  to  some  of  the  grasses  commonly  used.  These  are  (l) 
Creeping  Bed  Fescue,  well  adapted  to  the  northeast,  east-central,  and 
Pacific  Northwest  areas,  especially  on  poor  soils  and  shady  lawns; 

(2)  Paraguay  Bahia  in  the  deep  south  is  excellent  for  airfields,  high¬ 
way  shoulders,  and  recreation  areas,  especially  football  fields;  and 

(3)  Tall  Fescus,  especially  the  variety  Alta,  has  proven  to  be  adapted 
to  areas  lacking  perfect  drainage,  has  a  great  deal  of  wear  resistance, 
and  requires  a  minimum  of  movang  compared  tp  other  vigorous  grasses.- 

A  valuable  characteristic  common  to  all  three  of  these  grasses  is 
abundant  production  of  a  relatively  large  seed.. 

Pubber  Production,  Breeding  and  Disease  Investigations:  . 

Close  contacts  have  been  maintained  with  government  agencies  charged' 
with  responsibility  for  developing  war-time  sources  of  rubber..  -Assis¬ 
tance  has  been  given  by  personal  contact  and  through  correspo-ndence. 

Many  analyses  have  been  performed  and  much  advice  given  in  regard  to 
rubber  samples  and -potential  rubber  plants. 

In  tests  of  plants  .for  domestic  rubber  cultivation,  chie.f  emphasis 
has  been  placed  on  continued  tests  of  goldenrod,  and  the 'Pussian  rubber¬ 
bearing  dandelions,  kok-saghyz  and  krim-sa^yz,  v,rith  secondary  emphasis 
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■being  placed  ;on  Oryptostegia  and  the  Russian  ru'b'ber-hearing  plant  tau- 
saghyz.  Tests  of  goldenrod  have  consisted  in  rigid  selection  from  2,500 
new  strains-,'  emphasizing  leaf  yield  and  leaf  retention.  These  factors 
have  been  shown  to  have  a  predominant  influence  on  ruh'ber  yield,  particu¬ 
larly  with. close  planting  which  has  been  demonstrated  to  he  the  cheapest 
method  of  eliminating  weed  competition  and  obtaining  optimum  yields. 

\ 

With  Kok-saghyz,  emphasis  has  been  placed  on  developing  new  strains  com¬ 
bining  large  root  development  and  high  rubber  content.  With  krim- 
saghyz,  the  effort  has  been  to  obtain  a  record  of  growth  and  rubber  accu¬ 
mulation.  Unlike  goldenrod  and  kok-saghyz,  vihich  produce  appreciable 
quantities  of  rubber  in  the  first  year,  krim-saghyz  does  not  produce 
significant  quantities  until  its  second  year.  Da.ta  have  been  obtained 
indicating  possible  yields  of  as  high  .as  390  po^ds  of  rubber  per  acre 
from  krim-saghyz  in  the  second  year. 

Oryptostegia  selections  developed  under  the  emergency  rubber  programs 
have  been  assembled  at  the  Plant  Introduction  Garden  at  Coconut  Grove, 
Florida  for  preservation  for  future  studies  on  the  inheritance  of  rubber 
qualities  as  measured  by  the  proportionate  amounts  of  rubber  and  other 
substances  in  the  latex.  Indications  are  that  valuable  information  can 
be  obtained  from  further  studies  of  Oryptostegia  which  can  be  utilized 
in  the  development  of  high-yielding  or  special-quality  strains  of  other 
longer  lived  rubber-bearing  plants. 

The  collection  of  hi^-yielding  and  blight-resistant  strains  of  Hevea 
brasiliensis  a,t  Coconut  Grove,  Florida  has  been  continued.  Top-budding 
of  these  selections  onto  old  seedling  trees  already  has  demonstrated 
the -possibility  of  obtaining  flowers .  and  fruit  earlier  than  vrould  be 
possible  un^er  normal  plantation  operations  in  the  tropics.  First  crops 
of  seeds  from  cross  pollinations  of  high-yielding  strains  with  leaf- 
bli^t-resistant  strains  will  be. obtained  during  this  next  year. and  a 
considerable  increase  in  the  production  of  hybrid  seed  should  be  at¬ 
tained  each  year  thereafter.  These- seeds  will  be  sent  to  leaf-blight 
areas  in  Central  America  for  testing  of  the  progeny  for  blight  resis¬ 
tance  and  for  later;  yield  tests  of  those  found  resist^t. 

Sugar  Crops;  .•  r  .  • 

Improved,  disease-resistant  varieties  no\<^  are  mainstays  in  sugar-beet 

production.  Sugar-beet  varieties  obtained  by  breeding  research  are  im¬ 
proved  in  disease  resistance  and  are  otherwise  better  adapted  to  our 
sugar-beet  districts.  Thus,  western  sugar-beet  districts  subject  to 
the  devastating  virus  disease,  curly  top,  now  use  cur ly-t op-resistant 
sorts  exclusively.  In  1945  and  1946,  ” Improved"  U.  S.  22  will  replace 
U.  S.  22.  '  Seed  production  of  this  variety  in  1944  amounted  to  1,797»'600 
pounds  or  enough  to  plant  nearly  120,000  acres.  The  new  selection 
maintains  the  high  yield'  of  its  parent  but  is  more  curly-top  resistant. 
Similarly,  a  selection  of  U.  S.  15,  designated  as  Improved  U>  S.  15,  ' 
is  superior  to  its  parent  because  it  has  accessory  qualities  of  in¬ 
creased  resistance  to  both  downy  mildevf  and  rust.  The  improved  variety 
maintains  the  prized  quality  of  its  pareht  (U.S.15)  in  that  it  -is  slow 
to  bolt  when  used  in  fall  plantings  in  the.  Imperial  Valley  .or  in  winter 
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plantings  in  the  Coastal  area  of  California.  Other  varieties  when  grown 
under,  such  conditions  go  to  seed  in  the  first  year  and  are  threfore  un¬ 
suitable. 

The  nore  eastern  sugar-beet  districts  also  have  been  benefited  by  this 
research.  U.  S.  215  X  2l6  because  of  its  resistance  to. the  fungus  dis¬ 
ease,  leaf  spot,  is  now  the  leading  variety  grown.  By  making  reselec¬ 
tions  in  bo'th  U.  S.  215  and  U.  S.  216,  the  two  inbr.eda  that  are;  grown 
together  to  produce  the  commercial  variety it  has  been  possible  to 
increase  both  leaf-spot  resistance  and  productivity  in  the  variety  v/hich 
re'sults  when  these  reselected  inbreds  are  grown  together  in  the  seed 
field  to  produce  commercial  seed.  This  new  introduction  is  to  be 
designated  as  Improved  U.  S.  215  X  216.  In  12  comparison  tests  in  19^^, 
"Improved"  was  superior  to  U.  S.  215  X  2l6  in  production  of  sugar  by  6,7 
percent. 

Sugar-beet  breeding  aided  by  discovery  of  male-sterility  factor.  ■  Indi¬ 
vidual  curly-top-resistant  plants  have  been  found  with ' flowers  possess¬ 
ing  only  abortive  stamens.  Such  plants  are  able  to  produce  seed  only 
when  pollinated  by  other  sugar-^beet  plants.  Discoveries  of  the  Bureau 
in  connection  with  onion  breeding  had  revea,led  the  manner  of  inheritance 
of  the  mal.e-sterile  condition.  Binding  of  a  similar  genetic  .situation 
in  .  sugar  beets  opens  the  way  for  capitalizing  on  male  sterility  in  breed¬ 
ing  research  and  in  the  practical  operations  of  producing  sugar-beet 
seed.  Heretofore,  production  of  single  crosses  in  sugar  beets  has  de¬ 
pended  on  chance  cross-pollinations  in  the  seed  field  planted  with  the 
two  inbreds  from  which  the  hybrid  was  to  be  made.  The  percentage  of  hy¬ 
bridization  obtained  has  been  rela.tively  low.  ■  By  incorporating  into 
breeding  stocks  the  factors  that  bring  about  male  sterility,  100  percent 
intercrossing  can  be  obtained  with  sugar  beets,  thus  making  possible 
utilization  of  the  vigor  of  hybridity  to  a  degree  comparable  with' that  of 
corn  hybrids. 

Improvement  of  sugarcane  varieties  continues .  -  Illustrating  the  need  for 
continuing  activities  in  sugarcane  breeding,  tests  of  a  large  number  of 
new  varieties  from  numerous  seedling  progenies  permitted  selection  of 
several  varieties  that,  because  of  their  disease-resistance  and  other 
desirable  qualities,  a.ppear  outstandingly  promising  for  commercial  cul¬ 
ture  to  replace  less  desirable  sorts  introduced  during,  the  past  decade. 
These  earlier  introductions  have  remained  in  commercial  culture  in 
some  districts  because  of  reasonably  satisfactory  adaptation  to  pertain 
soil  and  climatic  conditions  but  they  have  become  inferior  t,n  yielding 
qualities,  probably  because  of  progressive  deterioration  due  to  ..a  com¬ 
plication  of  diseases.  Beplacement  'of  the  relatively  inferior  varieties 
is  important,  to  improve  acre  yields  of  both  cane  and  sugar. ,  ■  • 

In  anticipation  of  release  in  the  near  future  of  two  new  and  improved 
disease-re  si staht  varieties  that  appear  especially  suitable  for  culture 
'  in ‘Louisiana,  and  one  that  appears  adapted  for  culture  on  muck  .soils  in 
Blorida,  supplies  of  seed  cane  are  being  increased  in  cooperation  with 
the  Louisiana  Agricultural  Experiment  Station  and  with  other  cooperating 
agencies  in  Louisiana  and  in  Blorida.  The  background  investigations  for 
development  of  these  varieties  consisted  of  pathological,  physiological. 
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and  basic  genetic  studies,  intensive  .surveys  in  the  fie]Ld,  and  agro- 
noinic'.  tes'ts  at  several  substations.  Numerous  purposeful  hybridizations 
had  to  be  made,  many  thousands  of  seedlings  individually  tested  for  dis¬ 
ease  resistance,  yielding  capacity,  quality,  adaptability  to’  the  dif¬ 
ferent  sugar  districts,  suitability  for  mechanized  operations,  and  for 
processing  into  sugar. 

I^laming.  and,  chemical  control  effective  against  cane-field  weeds.  Because 
of.  acute  scarcity  of  farm  labor  formerly  utilized  for  controlling  weeds 
on  .sugarcane  lands,  in  Louisiana,  infestation  by  perennial,  weeds  such  as 
Alligator  Weed  and  Johnson  grass  has  reached  alarming  proportions.  Preva 
lencq.  of  these  weeds,  reduces  yields  of  sugarcane,  and  in  some  areas  in¬ 
festation  has  become  so  extensive  as  to  preclude  growing  sugarcane  on 
land  otherwise,  suitable.  Studies  in  1944  and  early  in  1945  confirmed 
preliminary  results  and  showed  that  repeated  flanings  effectively  con¬ 
trolled  these  weeds  on  sugarcane  lands  and  on  drainage  ditch  banks — 
sources  from  which  the  weeds  spread.  Initial  spraying  experiments  in 
the  spring  of  1945  'indicated  that  the  new  herbicide  2-4~D  may  prove  ef¬ 
fective  for  killing  Alligator  Weed  )»rithout  harming  sugarcane  at  the  con¬ 
centrations  used.  The  effect  on  Johnson  grass  wa^s  noticeable  but  less 
pronounced.  Adoption  of  the  flaming  practice  by  many  sugarcane  planta¬ 
tions  in  Louisiana  in  1945,  together  with  promising  results  with  2-4-1) 
in  killing  Alligator  Weed,  indicate  favora,ble  prospects  for  meeting  the 
current, weed  problem  by  means  of  these  labor-saving  practices.  Other 
experiments  indicated  that,  growing  closely  spaced  soybeans  or  other 
smother  crops  on  land  intended  for  sugarcane  and  growing  dense-shading 
types  of  cane  in  close  proximity  to  dra,inage  ditches  may  also  prove 
helpful  in  weed  control. 

Progress  in  breeding  sugar-sorghum  varieties.  Large-stalk,  hi^- 
yielding  types  of  sugar*  sorghum  as  represented  in  the  new  species  and 
strains  from  1944  African  collections  and  from  collections  „sent  from 
India  have  broadened  the  scope  and  accelerated  work  in  the  sugar-sorghum 
breeding  program.  Un-til  these  new  types  became  available,  breeding  -re¬ 
search  had  to  be  confined  to  the  low-yielding,  but  frequently  high- 
sugar,  domestic  sorgo  varieties  grovm  in  the  United  States  only  for  sirup 

Results  of  tests,  including  those  of  1944,  had  shorn  that  because  of 
low  acre-yields  of  stalks  and  sugar,  the  domestic  sirup  varieties  were 
not  suitable  for  use  as  sugar  varieties  in  Southern  and  Midwestern 
United  States.  The  results  from  the  Imperial  Valley  and  from  other 
southern  locations  in  California  held  out  more  promise.  Here,  yields 
and  sugar  production  from  the  domestic  sirup  types  were  more  encouraging. 
Sorghum  breeders  have  now  crossed  the  large-stalk,  high-tonna.ge  imported 
sorgos,  some  of  which  are  vrild  forms  previously  unknown,  with  the  var¬ 
ious  sirup  types  needing  improvement  in  stalk  size  and  yielding  capacity. 
Seedlings  from  approximately  200  crosses  and  from  inbred  varieties  re¬ 
ceive  their  first  critical  evaluation  test  in  1945.  Preliminary  trials 
indicate  possibility  of  combining  characters  for  large-stalk,  i.e., 
high-yield,  with  relatively  high  sugar  content. 
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Tobacco  Investigations: 

Heavy  nitrogen  fertilization  produces  poor  quality  cigarette  tobacco. 

Recent  field  tests  with  flue-cured  and  burley  tobacco  show  that  althou^ 
a  liberal  supply  of  nitrogen,  either  fron  commercial  fertiliser  or  from 
majaure  and  .legumes  grown  in  the  rotation,  tends  to  produce  large  yields 
of  tobacco  if  other  conditions  are  favorable,  such  tobacco  usually  does 
not  have  the  desired  characteristics  of  cigarette  leaf.  Unfortunately, 
this  fact  may  not  be  apparent  from  simple  inspection  of  the  cured  leaf. 
In  the  case  of  flue-cured  tobacco,  a  moderately  hi^  supply  of  nitrogen 
may  produce  leaf  of  good  appearance  but  having  mediocre  smoking  quali¬ 
ties.  The  poor  q^uality  of  leaf  obtained  vrith  a  distinctly  excessive  ni¬ 
trogen  supply  will  be  indicated' by  the  unsatisfactory  odor  of  the  cured 
product. 

The  problem  is  more  complex  with  burley  tobacco,  which  generally  gives 
best  results  on  relcatively  heavy,  strong  soils.  Due  to  natural  char¬ 
acteristics  of  burley  tobacco,  the  nitrogen  supply  has  comparatively 
little  effect  on  the  color  of  the  cured  leaf.  Consequently',  on  the 
strong  soils  used  in  growing  the  crop,  a  high  nitrogen  supply  produces 
very  large  yields  of  light-bodied,  light-colored  leaf,  to  all  appear¬ 
ances  having  the  qualities  most  desired  in  the  cigarette  grades.  Actu¬ 
ally,  however,  such  leaf  usually  has  an  abnormally  high  content  of 
total  nitrogen  and  nitrogenous  bases,  including  nicotine,  that  serious¬ 
ly  detract  from  its  smoking  qualities.  The  tobacco  grovm  under  these 
conditions  has  been  found  at  times  to  contain,  for  example,  as  much 
as  5  '*-0  7  percent  of  nicotine.  It  appears  that  in  the  post-war  period 
continued  large  scale  loroduction  of  tobacco  having  these  characteristics 
will  tend  to  lower  the  standing  of  these  cigarette  types  as  a  whole. 

Hew  chemical  treatment  for  weed  and  disease  control  in  plant  beds.  Suc¬ 

cessful  production  of  toba.cco  plants  requires  that  the  bed  soil  be  free 
of  weed  seed  and  the  germs  of  such  soil-borne  diseases  as  root  knot 
and  black  root  rot.  Growers  go  to  much  expense  to  destroy  weed  seeds 
and  disease  germs,  using  various  methods  of  steriliza,tion  such  as 
burning  with  brush  or  plant  bed  burners,  and  steaming  with  boilers  and 
large  pans.  There  is  great  need  for  an  inexpensive  chemical  treatment. 
As  the  result  of  extensive  experiments,  it  has  been  found  that  a  com¬ 
bination  of  one  pound  of  urea,  and  l/2  pound  of  calcium  cyanamide,  per 
square  yard,  applied  to  the  plant  bed  in  the  fall,  will  give  adequate 
control  of  both  vreeds 'and  soil-borne  diseases.  At  present,  this  treat¬ 
ment  can  be  definitely  recommended  for  the  Coastal  Plain  area  of  Vir¬ 
ginia.,  North  Carolina,  South  Carolina,  Georgia,  and  Plorida  where 
light  sandy  soils  prevail.  On  the  heavier  tobacco  soils  of  the  Pied¬ 
mont  areas  results  to  da.te  have  been  somewhat  less  satisfactory  and 
further  work  vail  be  required  before  the  treatment  can  be  unqualifiedly 
recommended  for  these  soils. 

Oxford  26,  the  first  wilt-resistant  variety  of  flue-cured  tobacco.  In 

1943,  the  discovery  of  adequa.te  resistance  to  the  Granville  wilt  dis¬ 

ease  v;as  reported.  In  1944,  seed  of  the  first  flue-cured  variety  pos¬ 
sessing  this  resistance,  Oxford  26,  was  distributed  and  some  2,500 
acres  grown.  The  results  vrere  quite  satisfactory,  and  on  farms  where 
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wilt  had  been  serious  previously,  the  grovrers  estimated  that  yields  were 
increased  25  to  50  percent.  Evaluations  of  cured  leaf  made  hy  commer¬ 
cial  experts  and  hy  chemical  analysis  showed  that  the  cured  tobacco  from 
the.' resistant  variety  vras  of  good  q_uhlity  and  spitahie  for  cigexette 
production.  Some  50,000  acres  of  Oxford  26  were  planted  in  1945*  The 
introduction  .of  this  variety  has  increased  the  actua.l  land  value  of 
hundreds  of  wilt  infested  tobacco  farms,  and  it  will  eliminate  an  annual 
crop  loss  from  ^rilt  of  some  $2,000,000. 

Transfer  of  wildfire  resistance  from  Eicotiana  lo.ngiflora  to  ll.  ta.bacum. 

Resistance  to  the  ’'/dldfire  disease  of  tobacco  has  been  sought  for  many 
years.-  ,Ro  variety  of  the  cultivated  tobacco,  N.  tabacum,  has  been  found 
that  possessed  adeq_uate  wildfire  resistance,  but  the  wild  species  R..- 
longif lora  is  immune  to  the  disease.  A  successful  inter-species  cross 
has  resulted  in  the  isolation  of  a  cultivated  type  tobacco  that  appears 
to. have  the  full  H.  longif lora  wildfire  immunity.  This  selection  was 
inoculated  with  v/ildfire  four  times  in  the  plant  bed  and  four  times  in 
the  field  in  1944  and  again  four  times  in  the  plant  bed  in  1945,  and  it 
has  not  yet  become  infected.  .  Ordina^ry  tobacco  checks  were  uniformly  and. 
severely  diseased.  In  1945,  in  the  plant  bed,  a  severe  storm  caused 
extensive  water  soaking, of  the  leaves  of  the  ordinary,  susceptible  varie¬ 
ties,  this  condition  developing  around  the  numerous  wildfire  lesions. 

The  resistant  selection  showed  no  infection  and  no  water  soaking.  This 
wildfire— resistant  selection  is  not  a  commercial  variety  but  it  will  pro¬ 
vide  the  basis  for  breeding  the  needed  wildfire-resistant,  commercial 
varieties.  •  . 


(Continued  on  next  page) 
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(c)  Fruit,  Vegetable,  and  Specialty  Crops 


Appropriation  Act,  19^6  . . 

Anticipated  supplemental  for  additional  costs  due  to  the 

Federal  Employees  Pay  Act  of  1945  ....'r'.".. . . 

Total  anticipated  available,  1946  , . . .  .u  . . . . . 

Budget  estimate,  1947  . .•.777'.'..' . 

Change  for  1947* 

Overtime  decrease  .  -30,800 

Increase  . +314,800  . 


$1,572,000 

+205.000 

$1,777,000 

2,061,000 


+284,00D-''- 


PROJECT  STATEMEETT 


Project 

iq45 

T946 

(estimated) 

(estimated) 

Increase,  .of 

decrease 

1.  Deciduous  fruit  inves¬ 
tigations  . 

.326,200 

396,520 

"’423,220 

ii.joo. (1) 

4  25,000  ^(-2) 

2.  Citrus,  avocado,  and 
other  subtropical  friiit 
investigations  . 

115.790 

127,710 

15'5'.910 

+7®o-  (1) 
+27,S0O  (3) 
+i  ,,fioo  (1) 

3.  Eut  investigations  .. 

222,670 

245,500 

246“,  900 

4.  Tege table  investiga¬ 
tions  . 

356,940 

379,430 

381,870 

+2744©  (1) 

5.  Potato  investigations 

113,360 

125-,200 

125,880 

+680  (1) 

6.  Investigations ■  of  •' '  ' 
plants  for  landscaping 

.  ahiilph'namental  pur¬ 
poses  and  farm  wind¬ 
breaks  . 

7.  Greenhouse  experiments 

71,690 

71.360 

93.540 

82,200 

130,270 

•82,410. 

■Cl  ' 

+430  (1) 
+36,300  4 
+210  (1) 

8.  Methods  of  handling, 
transportation,  and 

storage  and  market 
diseases  of  fruits  and 
vegetables,  investiga¬ 
tions  of  . . 

200 ,420 

221,990 

*  '  ' 

275, #0 

+1,180  (1) 
+52,000  (5) 

9.  Drug,  oil,  insecti¬ 
cide.,  tannin,  flavor- 
zing,  and  related  in¬ 
vestigations  . . ; . 

■r;'" 

55.790 

62,460 

■62V& 

+230  (1) 

10.  Hop  production,  breed¬ 
ing,  disease,  and  qual¬ 
ity  investigations  ... 

11,200 

11,650 

■  'F  : 

•-011,680 

+30  (1) 

11.  Repair  and  recondi¬ 
tioning  of  physical 
facilities  at  field 
stations  and  labora¬ 
tories  . 

a  ^ 

0 

-165,000 

+165,000  (6) 

■0:.: 
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.  Project  .  . 

-  1945 

1946 

(es-t-imated)'' 

1947 

Increase  or 
•  decrease 

Covered  into  Treasury  as 
>  miscellaneous  receipts. 
Public  L«,vr.  329  ^  - 

:  +217 

20,207 

.  •  - ■  ..c  !■ 

Unobligated  balance  ..... 

- — 

- - 

Total  available  . 

1.773.010 

-  -1,7-7-7  .000 

2,061,000 

+284,000 

Transferred  to  -"Salaries 
and  expenses.  Office  of 
Information,  Department 

of  AariciiT  tiiTp**  ... 

+990 

Anticipated  supplemental 

-205:,  000 

— 'Jl— . . 

.... 

Total  estimate  or 
:  appropriation  ' 

:  ,  ■  (l9^5"adjustodj£Dr 
c  omparab 1 1 i ty )  ... 

1,774,000 

- 

1.572,000 

2,061,000  ; 

IhCHEASZS  AI®  DECHSASES' 

1 


The  npt  increase  of  $284,000  for  1947  consists  of  the  $30,800  decrease  for 
overtime and  the  following;  •; 


(1)  IncrjB  ases  totaling  $9,000,  distributed  by  pro.jects  as  indicated  on 

the  project  statement:,  for  placing  on  a  f-gll-year  DasTs  in  1947,  within- 

■  grade  salary  advancements  which  are  estimated  to  he  in  effect* for  only  a 

part  of  the  fiscal  year  1946^.  T  ^  ^  ^ 


(2)  An  Increase  of  $25  >000  under  Project  1-  to.  investigate  the  symptoms 

and  host  range  and  to-  develop  control  measures  for  and  reduce  losses 

from  virus  and  virus-like  disease's  of  stone  fruits  of  the  Western  States; 


ISie  Problem  and  its  Significance;  The  presence  of  ■ 

■  virus' diseases  of ;  stone= fruits- in  the  Western  States- has  heen' 
definitely  established  only  since  1935’*  Since  then  research  has 
uncovered  3^  virus  or  virus-like  diseases,'  7  which  are.  now  of 
major-  economic  importance  and'  6  are  believed  of  potential  importance. 
Success  in  the  control  of  these  diseases  by- preventing  their  spread 
through  infected  nursery  stock  or  by  eradicating  diseased  trees  will 
be  dependent  upon; positive  recognition;  of  all  symptoms  'Under  varying 
'  conditions,  of  climate  and  soil.  Symptoms- and- interrfelatibns" of  the 
diseases  in  the  various  fruit;  species  and  varieties  as  well  -as- ih 
native  plants  that  may  carry  the  virus; must  be  determined;. 


i 


The  stone-fruit  industry  in  the  Western  States  comprises  all”  the 
commercial  production  of- prunes  and  apricots  in-  the- United  States, 
'most- of  the  sweet' cherries ,  and  a- large  part  of- the'peaCh  crop* 
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..The  m*s  t' important  of  the  virus  diseasO'S  iholh.de  'the* 'follpwing; 

-  Peach’ -mosaic — ^present  throughout  the  ’  area  froft  Utah’ and' Colorado 
to'southern  Calif orhia.  ' This  disease  has  Caused  the, loss, of 
tens  of 'thousands  of  trees  In  Coloradb’and  soiithefh  California. 

Western-X-disease  of  peach-- present  throughout  the  area  from 
Utah  to  Oregon  and  Washington  and  possibly  in  California. 
Approxlma.tely ^  percent. _qf.  the  tne.es  in' the  Stat^-6#~Wa-shfngton 
"weTG^oun3!’'lnfected  in  suryeys^coaducle<i..in.-l^^-,'  and  the  ■ 
disease  has  Increased  markedly  since  then. 

■  Cherry  rusty-mottle— distributed -from  Utah  to  Oregon  and 
Washington  and-possibly  in  California,  Potentially  the, most 
.destructive  of  the.  diseases  on  sweet  cherry. 

Cherry  mottle-leaf— distinct  from  rusty  mottle,  also  found  in 
.  certain  of  the  native  Prunug.  ■  In  3.5-lp.PI’cent  of  the  trees 
in  Wash ingto-n  were  -affected  and  the  disease  is  present  in  other 
Western-States;.  '' 

Pink ‘fruit  of  cherry — the  disease  is  present  in  sour  cherries 
in.  the  Puget  Sound  area,  of  Washington*.  Limited  distribution 
_  ,at  present but  very  serious  where  found.' 

.,.  ,  Buckskin,  disease-  of  cherries— extremely  seri’oUs  in  some  pa’rts 

of  central  California.  May  be  identical  with  some  of  the 
..  dis.ea.ses‘  listed  above,  particularly  vr-lth  Western  X-disease  of 
.  peach.- 

Prune  dwarf — a  rather  widely  distributed  disease  of  prune  trees 
prevalent  -in;  many  parts  of  the'  Pacific  ITorthwest;  probably 
virus  in  nature-,  but  the-  possible  interrelation  to  other  viruses 
.  .is  not  -known.  -.o- 

The  j)ot'entlal-  destructiveness  of  these  diseases,  if  spread  is  not 
checked  and  control  measures  not  taken,  is  very  great  and  could 
easily  result  in-virtua:!  destruction  of  these  frait  crops  in  large 
areas.  Much  more  accurate  information  than  is  now  available  must 
be  obtained  in  order  to  develop  adequate  control  procedures.  ' 

Plan  of  Work;  Three  fruit  virus  nurseries ' isolated  from  commercial 
orchards  will  be  used  for  ba,slc '  investigations .  One  of  these  is 
.  near  Wenatchee,  ''.vashington,  one  near  Salt  Lake  City,  Utah,  and  one 
near  Riverside  ,-  Calif'ornia.  Trees  of  various  varieties  , and  ‘  species 
.vrill  be  inoculated  with  viruses  present  in  the  area  and- studied  in 
order  to  determine  ■  the  symptoms ’“Of  the  various-- diseases  .in  varieties 
-  and-kinds  of  stone .  fruits  .  Uative ■  species  of  "Pfiinus  Vill  be  studied 
to  see  .if  they  are  carriers  ' of  any -Uf  "the  diseases.  In  cooperation 
with  the  B-urea.u  of  Entomology- arid  Pl-ant -'Odarantlne  i  studies  will  be 
.made  to.  determine  the  insect  ■v.ec.tors  that  transmit  the  various 
diseases,,  and  to  determine  -.the  .poss.ibllity  of  control  of  the 
disease^. by  cqntro.l  of  :‘the  insect  vector 'SuPveys  will  be  made  to 


determine,  the  'pre-EgnGe"  of ^  the  .various  diseases  in  different  fruit 
districts  erid  indi^ldufel;  paraple  'orcharde  mapped  to  determine  rate  of 
spread.  \Vhile  principal  ceptefs  of  work  wiXl  h.e’'in  Whshington  and 
Utah,  some  work,  in  cooperation  with'  State  agehcie’V,  will  he  .done'  ih 
all  of  the  Vgetern^  fr?ait- producing  states.  Growers  and  State  and 
Federal  control  agencies  ■vdll'he  kept;  fully-  informed  of  research 
findings.  '  ‘  .  .  .  ,  *  •  ‘ 

(3)  An  increase  of  $27,500  ''^nder  Project  2  to  investigate'  the  .''quick 

decline*'  and  trlsteza  dis'ease  of  citrus  and  to  develop  controi'me.asures ; 

Oh jective ;  To  obtain  information  on  the  nature  and  control  of  the 
very  serious  citrus  decline  disea.se;  'to  te$t-, stocks  in  Brazil  and 
the  United  .States  that' -may  he  resistant  to  the  disease  in  order  to 
safe-guard  the  important  orange  arid 'grapefruit  industries  in  the 
United  States.  '  ,  a 

The  Prohlem  and  its  Significance;  The  trlsteza  disease  was  first 
found  in  South  America,  in  193*^  and  has  spread  rapidly  throughout 
the  principal  citrus  producing,  areas  of  the  La. Plata  "River  Valley 
and  throughout  mo'st-  of  the,  citrus  districts- of  Brazil,  killing 
practically  all  sweet  orange  and  grapefruit  trees  grafted  on  sour 
orange  rootstocks.  It  has  not  affected  these  fruits  grafted  on  sweet 
orange  stocks  ,  hut  most ••  of  the  plantings  in  South  America  were 'on 
spur  orange  and  as'"a  reault  the_  principalvprjoducing  sections  have 
"fceen  largely  wiped'"  out  •  Rate  pf  spread  into  hew  areas-’ has  averaged 
about  6o  miles  a  year,  .-  ^  similar  'disease  lias  prevailed  in  South 
Africa  for  many  years.-  In  19^0  a  few  trees  in  California  were 
affected  with  a  disease  knov^n' as  "aul'ck  decline . "  Since  that 
time  this  has  spread  -fo  approximately  35»OOG  trees  in  19^5* 

'"■  There. are  pany  points  of  similari'6y  between  quick  decline ’and  tristeza, 
‘al'though  it  is'- hot  yet  known  that  they  are  the  same.  Both  attack 
"sweet  orange  arid  grapefruit  tree's  graf't e d -o.n  s.our  orange,  rootstock  "but 
'not  on -sweet  orange 'rootstock.  The  Ca.-use -of  the  diheas-e  is  not  known, 
hut  the  present. .evidence  indicates  that  it, /is  prohe.hly  a  virus. 

Aff  ec-tedhtr'ees  ' genhrally  die  in*  1- to.  3' season's "Ultimate  control  will 
■undoubtedly  "be'-as-tahliehment  of  orchards  qn  rhsi'stant  stocks. 

■  Approximately  half  of  ■- the  orange  acreage  in  Calif o'rnia  .and  .Florida 
and  practically  all  .of  the  grapefruit.' acreage 'in  Texas  are  planted 
on  sour  orange  rootstock.  If  these  diseases  become  .established  in 
Florida  and  Texas,  it  is  possible  that  all  such  acrea.geB.  would 
ultimately  have  to  be  replanted  using  rootstocks  resistant  to  the 
disease.  Sweet  orange  stock  is  unsatisfactory  in  Texas  and  in 
certain  areas  of  Florida  because  of  its  great  susceptibility  to 
root  rot  and  gummosis.  If  tristeza  or  q^^uick-decline  became 
esta,blished  in  those  areas,  no  stocks  are  now. known  that  could  be 
recommended  for  use  in  replacing  infected  orchards.  There  are 
almost  continuous  scattered  citrus  plantings,  from  the  present  loca.- 
tion  of  the  disease  in  South  America  to  o'er  great  citrus  areas 
adjacent  to  the  Gulf  of  Mexico.  Thus  in  spite  of  quarantine 
meas'ures  taken  in  this  country,  there  is  a  strong  pro'll  ability  that 
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our  orchards  will  ultimately  136001:16  Infected.  Research  in  this  case 
will  require  several  years,  and  to  he  effective,  must  he  completed 
before  the  disease  reaches  us. 

It  is  essential  that  all  possible  stocks  and  varieties  be  tested  for 
resistance  to  the  tristeza  disease.  This  can  best  lie  done  Tiy 
establishing  plantings  in  areas  of  Brazil  where  disease  takes  out 
'■  all  susceptible  trees.  At  the  same  time  stock  plantings  should  be 
'  ■  established  in  Texas  and  Florida  to  determine  the  degree  of  sus¬ 
ceptibility  of  the  stocks  to  gummosis  and  root  rot  and  to  test 
their  performance  when  topworked  to  different  varieties  and  kinds 
of  citrus  fruits. 

Plan  of  Work:  To  conduct  the  tests  bn  the  resistance  of  various  root¬ 
stocks  of  tristeza,  it  wpuld  be  necessary  to  send  well-trained  citrus 
specialists  to  Brazil  to  arrange  for  cooperative  testing  of  all  citrus 
types  deemed  to  offer  promise  as  stocks.  Seed  would  be  sent  from  the 
citrus  species  and  variety  collections  now  in  the  United  States  and 
be  grown  in  Brazil  and  topworked  to  sweet  orange  and  grapefruit 
varieties.  Approximately  six  years  would  be  required  to  grow  the 
stock  material  and  to  complete  the  tests  in  that  country.  The  men 
in  charge  also  would  conduct  investigations  on  the  symptoms  of  the 
disease,  on  methods  of  spread,  and  other  relat.ed  problems.  At  the 
same  time  extensive  stock  experiments  would  be  set  up  im  Texas  and 
Florida,  the  work  being -closely  coordinated  with  that  in  .Calif  ornia 
which  will  be  carried  primarily  by  State  agencies.  These  tests  would 
determine  the  resistance  of -stocks  to  gummosis  and  root  rot,  extreme¬ 
ly  important  diseases  in  most* of  oi-ir  present  citrijis  acreage.  As  a 
result  of  this  work  the*  best  ;0ossible  Informa.tion  would  be  obtained  in 
advance  of  the  establishment  of  these  decline  diseases  in  Texas  and 
Florida  in  order  tha-t  the  best  methods  of  handling  them  may  be  known 
if  and  vrhen  the  diseases  become  established^.there, 

(4)  An  increase  of  $3^>300  under  Project  6  to  develop  hardy  disease- 

resistant  ornamental  and  flowering  ulants ,  including  dwarf  flowering 

shrubs,  dv/arf  evergreens,  roses,  carnation^,  and  bulbs; 

Objective ;  To  develop  improved  and  disease  resistant  varieties  of 
flowering  shrubs,  evergreens,  bulbs,  roses,  carnations,  and  other 
plants  important  in.  nurseries  euid  home  gardens;  to  investigate  the 
diseases  attacking, these  plants  and  to  work  out  control  raeas'ures  for 
those  diseases  for  .which  resistance  cannot  be  secured;  to  develop 
Improved  methods  of  propagation,  fertilizing,  and  producing  these 
plants. 

The  Problem  and  its  Slgniflcan'cei  ■  The  annua.l  value  of  the  ornamental 
nursery  industry  in  the^  United:Sta'tes  is  estimated  at  $296,000,000, 
about  80  percent  of  the  total  nursery  business.  Very  little  has  been 
done  in  this  country  on  breeding  flowering  shrubs  and  evergreens  for 
our  climatic  conditions.  As  a  reshlt  our  nursery  industry  has 
depended  on  importing  varieties  that  vrere  developed  in  other  countries 
where  they  were  bred  for  adaptability  to  the  climatic  conditions 


prevailing  there.  For  this  reason  msny  sections  of  oilr  coiintry  have 
a  very  limited  choice  of. .plant  materials  for  home  landscaping,  park 
and  roadside,  plantings The  advent'  of  smaller  homes  has  stimulated 
a  demand  for'  dwari”  and  sprep-ding  •oS’namental  shruhs  and  evergreens. 

At  present  there  are  few  low-grov;ing  varjetiee  availa.'ble.  Most  of 
our  ornamental  shru'bs  bloom-in  spring  arid  early  summer.  Varieties 
for  late  summer  flowering  shduld  be'  developed.  At  'present  the 
range  ,of  such  popular  ornamentals  as  lilacs  is  limited  to  Northern 

*  sections  of  'the  country  and  the  equally  desirable  Crapemyrtle  is 
limited  to-  the  South'.  More  Widely  adaptable  varieties  of  these  two 
should  be  developed. 

According  to  the  Society  of  American  Florists  and  Ornamental 

'  Horticulturists,  the  Faster  lily  is  about  a  $55i©OPtO.OO  industry. 
Before  the  war  we  imported  an  annual  average -of '000, 000 ^to 
25, .000, 000  lily  bulbs  from  Japan,  a  lOQ  percent  increase  since  1922. 

"  Ihater  lily  flowers  are  in  demand  every  day  of  the  year,  although 
the  peem  demand-  is  around  Easter  Sunday,..  Up  until  about '25  years 
^o  Easter  lily  bulb's  v/ere- produced' in'Bermuda,  Certain  vinis 
diseases  made 'their  appearance,  and  in  a  fex^r  years  .destroyed  the 
entir^  industry.  The  Japanese  then  started  esportirig  lily'b.ulbs, 
arid  prior  to  the  outbreak  of  the'  war  they  controlled  most  of  the 
world.'s  supply.  The  Japanese  lilies  began  to  deteriorate  about  10 
years, ago.  This  was  caused  by  several  factors,  including  the. 
advent  of  serious- Virus  diseases ,  improper  handling  after  digging, 
arid  mixing  of  many  vari e^ tics.-  -They  dug  the. "bulbs  at  different  times 
in  each  section  arid  held'  .them  in  storage  until  .suff icierit  stocks 
were  accumulated  for  shipment- -to' the  United ,  States;  Brilbs  handled 
in  this  .  way  always  ‘  exhiqi  ted  a'  variable  performance  from  year  to 
year,  but  no  other  bulbs  were  available  for  Araerican'florists,.  It 
has  novr  been  demonstrated  that  high-grade  bulps  can  be'  produced  in 
this  country  provided  it  .is  possible' to  control  certain  virus  and 
fungus  diseases’".  Some  large  plantings ,' notably  in  Florida  and 
Louisiana,  have  "been  lost  because  of  virus  diseases.  _;’.M"qch  re-search 
is  needed  on  varieties,  diseases i.'-pr'pppgatA^y  arigr’methoa  of  handling 
to  foim  the  b as i s~  6£:-a..-e-t-a.b'lfe" TnSus ■tri’-V . '  ■  '  '  '  ‘  ■-  - 

Roses  and  carnations  are' the  two  most  important  flowers , 'both- in' "" 
quantity  and  money  value ,  now  grown  by  American  florists.  The  . 
rose  ds,  also-  the  most  widely  grown  flower  in  the  home  garden. 
Practically  all  roses  'are  very  susceptible  to.,  the- fungus  diseases 
mildew,,,  blach  spot',  an  "thracnose ,  and  canker.'  .Bisease'resistant  ^ 
Varieties  should  be  developed  far  the'ho.me  garden  .and.' everblqorai:^ 
'climbing  varieties  are  also  ,wan ted ^  In  carnations  certain 'virus 
diseases,  are  appearing  and  unless  information  is  secured  this  a 
important  florist  crop  is  certain  to  suffer,  great -Ibss-es.  . 

Plan  of  _UQrk;  The  work  would  .be  oa.rried'’on  at  Beltsville,  Maryland, 
the  l^acific  northwest,  'the^  Great  Plains  area,  in -the  Gulf  Coast 
•States  ,  and  'on  Long  -Island,  Rew  York,  Hybridization  work'  would 
be  centered- at  Beltsville  .where; gre'enhouse  space  and  cold  storage  . 

"are  available  so  tha h  Varieties  .may  be  flowered .  out  of  season  and 
work  darried  on  regardless  of  weather*'  The  seedlings  would  be 
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grown  in  the  various  areas -raentiomed  above  and.  als6 . in  cooperation'' 
with  florist's  and  nurserymen  in  many  sections  of  ths  country.  'In 
this  way  hew  seedlings  ca.n  be'  tested  .for  ada,ptability  to  'a  wide 
range  of  conditions.  The  important  diseases  of  thse  plants  would 
be  investigated  and  all  new  types  tested  for  resista.nce.  Other 
control  measures  would  also  be  developed.  Improved  methods  of 
propagation ■ and  handling  would  be  worked  out,  including  fertilizers 
and  cold  storage  practices. 

(5)  An  increase  of  $32, 000  under  Project  S  for  Investigations  on  suit¬ 

ability  of  va.rious  types  of  cargo  and  transport  services,  suCh  as  a ir- 

planes ,  auto  trucks,  refrigerator  cars,  and  boats  for  shipping  fresh 

and  frozen  fruits  and  vegetables; 

Objective ;  To  develop  .information  on  the  essential  transit  conditions 
for  fresh  and  frozen  fruits  and  vegetables  and  to  determine  how  these 
conditions  can  best  be' provided  by  various  types  of  carriers. 

The  Problem  and  its  Significance;  In  th»  period  ahead  many  cargo 
ships  and  airplanes  will  be  available  and. can  be  utilized  for  the 
shipment'  of  agricultural  products,  particularly  if  modified  or 
adapted  to  the  needs  of  these  commodities.  Many  refrigerator 
cars  in  heavy  service  during  the  war  are  worn  out  and  need  to  be 
replaced  by  nev;  types.  This  affords  a  unique  opportunity  to 
develop  a,  program  for  the  sta,ndardized  construction  needed  to 
assure  shippers  of  fruits  and  vegetables  transportation  services 
com.mensur ate  with  costs. 

The  indispensable  basis  for  such  a  program  is  m.ore  information  tha.n ' 
is  now  available  concerning  the  efficiency  or  usefulness  of  various 
types  of  cargo  and  transport  services,  including  their  ventila.ting 
and  ai r' circulating  systems,  heaters  and_  thermometers,  and  various 
methods  of  transit  refrigeration,  including  refrigeration  with  dry 
ice  and  the  use  of  CO2  ga-s  as  a  supplement  to  refrigeration.  Such 
information  can  best  be  obtained  through  a  planned  program,  of  trans¬ 
portation  tests  conducted  by  competent  personnel.  Committees 
representing  the  fruit  and  vegetable  industry,  including  growers' 
and  shippers’  organizations,  as  well  as  transportation  agencies, 
are  agreed  that  the  investigations  are  needed  and  have  requested 
that  the  U.S.  Department  of  Agriculture  conduct  them,  pledging 
their  full  cooperation. 

About.  1,000,000  carloads  of  perishable  fruits  and  vegetables  are 
Carried  each  year  in  refrigerator  cars  in  the  United  States  in 
addition  to  la.rge  quantities  carried  by  trucks  and  boats.  Better 
refrigerator  cars  and  trucks  and  refrigerated  changers  in  boats 
■  mean  better  transportation  of  perishable  produce  to. market.  The 
use  of  airplanes  flying  at  high  elevations  v/here  it-  is  cold  may  make 
it  possible  to  eliminate  special  transit  refrigeration,  particularly 
in  view  of  the  fast  delivery  service  airplanes  will  'nrovide.  All  of 
■  '  this  in  turn  means  prevention- of  loss  from  .decay,  overheating, 
freezing,  and  other  deterioration  in  transit,  with  resultant 
enormous  benefits  to  growers  and  shippers  in  increased  prices  for 
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their  products.  It  also  means  'correspondingly  large  henefits  to 
consumers  through  the  delivery  to  them  of  fresh  and  frozen  fruits 
and  vegetables  in  such  a  condition' as  tb.-pr'eserve  their  maximum 
attractiveness,  freshness,  and  J^.iod-'^aiue  at  prices  which  should  he 
lower  because  of  the  reduc.tion'^of  losses  due  to  faulty  transit 
conditions  or  services.'*' 

The  demand  for  high  quality  perishable  products,  will  undoubtedly 
■  _  .be  ^greatly  increased.  The  proposed  work  to  develop  nev/  and  better 
transportation  services,  would  be  a  real  and  valuable  aid  towand 
meeting  that  demand,  and  at  the  same  time  reduce  present  heavy 
losses  in  perishable  crops'  the  growers  of  the  country  - send  to 
marke-t .  ' 

■Plan  of  Work;  Professional  .workers  and  assistants  would  conduct  tests 
•with  various  types  of  new  or  converted  equipment,  including  special 
cargo  planes  or  cars  built  by  the  transportation  companies  for  test 
purposes,  to  determine  which  afford  the  best  protection  to  the 
various  kinds  of  perishables  and  what  changes  are  ne'cessa.ry  to  in¬ 
crease  their  efficiency.'  Tests  would  be  necessary  to  determine  what 
.  modifications  .  or  ' improvements  are  needed  in  boat  cargo  space  a.nd 
transport  planes' as  well  as  in  the  refrigerator  car  construction 
program. 

■In  order  to  secure  the  needed  information  within  a  reasonable  time, 
that  is,  four  or  five  yea,rs,  11  new  men  would  be  needed.  It  would 
usually -be'  necessary  to  have  three  men  working  together  on  each, 
test  run.  They  would  arrange  the  details  of-  each  test,  sup.ervise 
the  loading  and  accompany  shipments  to  des'tination,  obtainin'^ 
inf ormatiqn' enroute  on  temperatures,  ice  or  fuel  usage,  and.  other 
factors.  At  points  where  the  Bureau  has  no  market  repre..sentb.tives , 

■  it  would  be-  necessary  for  some  of  the  men  to  keep  the  shipments 
"under,  ob serve, ti on  throughout  the  market  period.  ■  Each  group  of 

three' would  probably  be  able  to  conduct  about  -6’ such  test^  pqr  year. 
Tests  would  be  run  throughout  the  year,  including  refrigeration 
during  warm  seasons,  and  heater  or  ventilation  service  during  cold 
weather.'  •.  ’  •  .  . 

A  wide  variety  of  fresh  produce  shipped  in  various  wa,ys  'from  the 
principal  commercial  growing  areas  would  be  studied.  Many  of  the 
tests  would  be  r\in  from  California',  •  Oregon ,  Washington,  Texas,' 
Louisiana,  Elqrida,  Maine,  Eorth  Dakota,  and  Idabo ,  where  large 
tonnages  of  fresh  fruits  and  vegetables  originate  at  various  times 
d-uring  the  year.'  ■  '  , 

(6)  An  increase  of  $163,000  (Project  11,  non-recurring)  for  repair  and 

reconditioning'of  .physiqa-l  ;fe,cilities  a^t -field  stations  and  laboratories, 

for  which  an  overall,  'dus.'tifi cation  ’statement  has  already  been  included  in 
these  Explanatory  Dotes  under  the  a.ppropriation  "Eield  crops."  This 
increase  is  requested  to  paint  and  repair  buildings,  greenhouses,  and 
headhouses;  grade  and  gravel  roads,  surface  driveways;  repair  fences, 
culverts,  and  drainage  and  irrigation  installations;  overhaul  water  system 
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heating  systems?,  and  refrigeration  linits;  and  is  essential  to  reduce  the 
■backlog  of  repair  and  reconditioning  work  vrhich  accumulated  during  the 
vrar.  The  increase  is  estimated  "by  locations  as  follows  (with  approxima.te 
amounts  indicated  for  certain  items): . . . . 

Chico,.  California:-  Paint  and  recondition  2  dwellings .rliicluding  water¬ 
proofing  .of  qellar.,wlaying  of  'Concrete  floor,  installation  of  heating 
system,_  electrical  wiring  I,  roofing,  siding,  etc.  . .  $  6,500 

Presno,  California:  Paint  and  recondition  3  'frame  tsuildings, 

including  2  la'b or a,t cries  and  1  residence,  2  greenhouses;  overhaul 
,  heating  plant;  overhaul  •  cold  storage  .'rooms  and  equipnient;  repair 
of'  fencing  _ _ _ _ _ .........................  3 1500 

Indio,.  California:-  Paint  and  repain  3  office  and  la.bpratory 
buildings,  greenhouse,  S  cottages.,.  5  hams ,  sheds  and  -garages; 
repair  fencing;  overhaul  irrigation  and  water  supply  equipment  7 >000 

Creeley,  Colorado;...  Paint  and  repair  office-  and  laboratory  building, 

2  dwellings;  11  barns,  sheds-,  pump  houses  and  related  farm 
structures;  3  greenhouses;  overhaul  and  recondition  greenhouse 
heating  plant,  irrigation  and  waters  system  and  extend:  and  alter 
I  .  greenhouse  headhouses  . . . . ................  13,000 

.  I  . .  .  .  -  .  . 

Coconut  Grove,  Florida;  Recondition  water  supply  and. irrigation'  ^  ; 

system  and  install  pump,,  pressure  tank,  and  meters,  and  develop^ 
surface  wells :  necessary  because  of  salt  cpntajn.ination.  •  Present'" 
water  system  v/as.  installed  over  twenty  years  ago  as  a  temporary 
sys  tern ,  .  and  ■  wa.s  severely  damaged  in  the  h'urricane  of  August ,  ' 1945'. 
Recondition  and  rebuild  old  sev/age  system,  installing  septic 
tanks  . -15 , 000 

Gainesville,  Florida.;.  Paint  and  repair.  2  office  and.'laboratory  build¬ 
ings  and  garage  and  storage  house;  recondition. plumbing  and  electrical 
^facilities  in  laboratories  . . .  5*000 

-Albany,  Georgia;  Paint ^^nd  repair  4  garages  and  .machinery  sheds; 
overhaul  plumbing  and  electrical  facilities  in  laboratories  ... 


Cairo,  Georgia;  Paint  and  repair  office  and  laboratory  building 
and, machine  shed;  rebuild  fences  . . 

Fort  Valley,  Georgia,;  Paint  and  repair  3  office  and  laboratory 
buildings,  greenhouse,  4  screen  houses,  5  sheds -and  headhouses, 
and  1.  residence;  improve  farm  .drainage ;■  gra,de  roads;  build  culverts; 


repair  and-  recondition  •  terraces  . ' . .  .  .  6,000 

Savannah,  Georgia;  Paint  ,and  repair  cottage,  bam,  office,  green¬ 
houses  and  laboratory  and  garage  .  4,000 


2,000 


2,000 
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Tix Lon ,  Oe oi'g;ara.;-.  -  Paint  and  repair  .gre-erihouse,  headliQuse-y  garage,'  :  " 
and  shed;  overhaul  aiid  reconditidnichesiting  system  .£or-  greenhouse 
and  laboratory;  .grade  and  surface  vv'alks,  drives  and  building 
areaway . . . .■.r..-*! . $  2, 00^ 

.Hogalusa,  Louisiana;  Paint  and  repair,  garage  and  &torage  'building;! 

.  rebuild  fences;  grade  and  surface  roads  and  drives;  Improve 
culverts  . . . . . 2,000 

Robson,  Louisiana:  Paint  and  rapair  residence, 'i  off  ice  building, 

8  barns,  ga.rages  and  sheds,  and  3  cottages;  overhaul  and  improve 
water  system;  repair  or  rebuild  fences;  grade';  and  surface  roads,  and 
walks  . . . . .  .  6,000 

Beltsville,  Maryland;  Repair  heating  system  and  paint  and  repair-'  ■I 
buildings  . . . . . 19,800 

Glenn  Dale ,  Maryland;  Repair  and  replace  greenhouse  hot  water  heating 
system  in  use  since  1919;  PtLt  drains  in  boiler,  roam  and,  basement;, 
paint  greenhouses,  office  and  laboratory  buildings,  implement 
and  storage  sheds  and  other  service  buildings;  glass  in  porches, 

2  cottages;  replace  pipes  and  install  pumps  in  drinking  water 

system  . ^  _ _ _  .  17,000 

Meridian,  Mississippi;  Paint  and  repair  2  laboratory  and  office  • 
buildings,  6  residences  apd  co-ttages,  2  crop  storage  buildings, 
greenhouse  and  headhouse,  3,  sheds;,  repair  and  recondition 
concrete  water  reservoir;  overhaul  water  system,  clean  out  and 
improve  storm  water  disposal;  grade,  surface,  and  repair  roads  12,000 

Charleston,  South  Carolina;.  Paint  and  repair  office,  .and  laboratory 
building,  2  greenhouses  and  headhouses,  5  barns,  implement  sheds 
and  garages,  cold  and  dry  storage  building,  5  dwellings,  screen 
house;  overhaul  refrigeration,  dehydration  and  heating  equipment'  in 
greenhouses,  laboratory ,_storage  house  and  other  structures;  repair 
and  recondition  water  system,  clean  and  improve  farm  drainage 
ditches,  grade  and  surface  roads  and  walks  . . . .  .1^,500 

Brownwod,  Texas;  Paint  and  repair  2  laboratory  and  office  build¬ 
ings,  dwelling,  2  sheds  and -shop  buildings;  recondition  and  , 
improve  farm  drainage  and  irrigation  systems  and  domestic  water 
system;  grade  and  surface  vralks  and  roads  . .  13,700- 

Cheyenne,  Wyoming;.  Paint  end  repair  1  laboratory  and  office 
..building,  9  dwellings  and  bunkhouses,  5  garages,  2  greenhouses 
and  headhouses;  recondition  2  storage  cellars;  repair,  over¬ 
haul  and  improve  irrigation  lines  and  ditches;  repair  and 
rebuild  fencing,  repair  roads  and  vralks  . ,i-. .. . 


1^,000 
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WOEK  UIDER  THIS  APPROPRIATION 

Objective;  The  broad  objective  of  the  research  program  on  fruit, 
vegetable,  nut,  ornamental,  drug  and  other  specialty  crops  is  to 
advance  public  and  farm  welfare  by  developing  information,  methods, 
and  materials  to:  (l)  increase  efficiency  and  reduce  costs  of  produc¬ 
tion;  (2)  insure  ample  and  constant  supplies  of  those  crops  essential 
to  optimum  nutrition  of  our  people;  and  (3.)  increase  farm  income  to 
encourage  and  support  a  high  standard  of  liying.  More  specific  objec¬ 
tives  are  as  follows: 

♦ 

(a)  To  develop  and  make  available  as  rapidly  as'  possible 
varieties  resistant  to  diseases  and  adverse  climatic  condi¬ 
tions,  and  having  superior  quality. 

(b)  To  develop  more  efficient  production  practices,  in¬ 
cluding  fertilization,  cultivation,  pruning,  spraying, 
and  harvesting,  to  obtain  maximum  production  with  minimum 
use  of  labor  and  materials. 

(c)  To  develop  and  disseminate  information  on  control  of 
diseases  causing  serious  losses,  including  new  fungicide 
materials  for  combating  them. 

(d)  To  devise  methods  of  packing,  shipping,  and  storing 
to  reduce  losses  and  economize  in  use  of  packaging  ma¬ 
terials  and  transportation  equipment. 

(e)  To  determine  regions  with  suitable  soil  and  climati-c 
conditions  for  production  of  drug,  condiment,  insecticide, 
tannin,  and  other  specialty  crops,  and  the  best  varieties 
and  methods  of  production  for  such  crops. 

The  Problem  and  its  Significance;-  These  crops  include  the  great  health 
projectors  in  our  diet  as  well  as  highly  important  staple  food  sources, 
.^eir  importance  in  our  economy  is  indicated  by  the  following  figures 
for  the  farm  value  of  these  crops  .in  19’"^  fer  major .  groupings:  • 


Truits . . . .  6l,,,266,gS9,000 

Truck  crops  (commercial  only) . . •  •  •  •  S^-3,321,000 

Potatoes . . . 

Sv.'-eetpotatoes . ..'... . .  . .  132, 77^.000 

Peanut  . . .  •  175 , 3SP ,  000 

Tree  nuts . , ...  84,964,000 


Any  substantial- reduction  in  the  q^uantity  or  quality  of  these  crops 
as 'a  result  pf  disease  epidemics,  faulty  handling,  unfavorable  cli¬ 
matic  conditions  or  other  causes  would  mean  serious  losses,  not 
only  to  'fanmers  producing  them  but,  also  to  the  health  and  economic 
welfare  of  the  whole,  people.  Continuous  research  to  develop  improved 
varieties,  and  production,  handling,  and  storage  methods,  is  of  es¬ 
sential  importance  to  farm  and  public  welfare.  Only  by  a  continuing 
research  program  can  advances  already  'made  be  maintained  and  further 
progress  achieved. 
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The  large  nmher  of  men  rejected  by  Selective  Service  on  physical 
grounds  traceable  to  malnutrition  , is  clear  evidence  that  the  nutri¬ 
tion  of  our  people  has  been  inadeapaate.  In  turn  the  greatly  increased 
demands  for  food  under  the  hi^  income  status  and  controlled- prices  of 
the  vrar  period,  demonstrate  that  our  population  will  consume  a  more 
adequate  diet  if  made  available  to  them  at  prices  they  can  afford. 

Food  crops  higher  in  nutritive  value  and  lower  in  cost,  the  result  of 
crop  improvement  and  more  efficient  methods  of  production,  should  con¬ 
tribute  greatly  to  improving  our  general  nutritional  level  by  placing 
nutritious  food  within  the  reach  of  all  our  people. 

Emergency  needs  for  maximum  production  of  all  fruit  and  vegetable 

.  crops  have  made  the  results  of  our  research  program  on  problems  of 
disease  control,  seed  supply  and  treatment,  variety  adaptation,'  ferti¬ 
lizer  requirements,  and  related  production  practices  of  primary  impor¬ 
tance.  Information  and  materials  developed  through  research  are  simi¬ 
larly  necessary  to  the  peacetime  welfare  of  growers  and  consumers. 

General  Flan;  The  v;ork  consists  primarily  of  field,  laboratory,  and 
greenhouse  experiments  in  cooperation  with  State  agricultural  experi¬ 
ment  stations,  other  Federal  agencies,  and  growers.  Work  is  conducted 
in  32  states,  with  intensive  studies  at  central  points  where  special 
facilities  are  availa,ble  for  developing  information  on  diseases  and 
their  control,  resistajice,  to  cold  and  drought,  and  other  factors  im¬ 
portant  in  breeding  improved  varieties. 

'  Results  of  the  work  are  made  available  to  farmers  through  the  State . 

and  Federal  extension  services,  the  agricultural  press,  publications , 
and  correspondence  in  reply  to  direct  inquiries .  Every  effort  is 
being  made  to  make  available  to  farmers  and  agricultural  v/orkers 
helpful  information  on  problems  brought  about  by  shortages  of  labor, 
fertilizers,  seed,  metallic  fungicides,  etc.  Technical  information 
and  assistance  are  furnished  action  agencies  for  use  in  developing 
production  goals,  fertilizer  allotments,  and  similar  programs.  Ar¬ 
rangements  are  made,  in  cooperation  with  State  and  other  Federal 
agencies,  to  insure  adequate  supplies  of  seed  or  propagating  stock 
of  improved  varieties,  and  to  increase  as  rapidly  as  possible  such 
materials  for  new  improyed  types. 

Examples  of  Progress  and  Current  Program: 

Deciduous  Fruit  Investigations; 

Hew  sprays  for  prevention  of  preharvest  fruit  drop.  Although  pre¬ 
harvest  sprays,  discovered  by  USDA  research,  are  widely  used  to 
delay  or  prevent  the  dropping  of  apples  and  pears,  the  compound  now 
mainly  used,  naphthaleneacetic  acid,  has  not  proved  entirely  satis¬ 
factory  for  many  varieties  of  apples.  The  limited  period  of  effect¬ 
iveness  ,  with  the  consequent  necessity  for  ra.ther  exact  timing  of 
the  spray  applications,  has  been  the  major  difficulty.  Research 
during  the  1944  season  under  this  appropriation  and^thd  Special. 
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Research  Rund  indicated  tlv*  t  the  addition  of  Carhowax  (a  ployethylene 
glycol)  to  nephthaleneacetic  ecid  considerahlj^  increased  the  intensit;'"  and 
extended  the  durp.tion  of  the  effect  in  preventing  fruit  drop.  The  greatest 
increase  in  intensity  and  extension  of  duration  vras  obtained  with  the  use 
of  a  corapound  not  previously  tested  (2 ,4-dichlorophenoxyacetic  acid)  ca.lled 
2,4-;S  in  water  at  the  rete  of  10  parts  per  million.  This  coiapound  offers 
considerable  pronisc  for  use  as  a  preharvest  spray  .that  can  be  applied 
rather  early  in  the  fall  on  all  va.rieties  and  be  effective  in  reducing  or 
dela,ying  drop  for  a  period  of  possibly  30  days  or  raorc.  The  nost  effective 
concentration  and  the  desirability  of  adding  supplemental  compounds  remain 
to  be  determined. 


Relative  advantage  of  heavy  and  of  li^t  pruning  of  Anjou  peahs  determined 

To  stimulate  sufficient  set  of  fruit  for  even  a  moderate  crop,  some  dor¬ 
mant'  pruning  of  the  Anjou  variety  of  pear  is  necessary  each  year,  parti¬ 
cularly  when  the-  trees  are  growing  in  heavy  soils.  Ten  years’  research, 
in  cooperation  mth  the  Oregon  Agricultural  Experiment  Station,  has  sho^vn 
that,  \irith  sufficiently?-  frequent  irrigation  to  maintain  available  soil 
moisture  for  normal  fruit  growth,  a  relatively  light  iqiuning  annually 
will  give  as  great  an  acrea.ge  yield  as  hoa-vy  pruning.  When  the  market 
demand  is  for  the  larger  commercial  sizes  of  fruit,  a  relatively  heavy 
pruning  may  be  used  to  increase  fruit  size  without ■ appreciably  reducing 
yield  per  tree.  Under  conditions  where  lack  of  irrigation  water  vrould 
result  in  moisture  deficiencies  and  retard  fruit  grovrth,  a  relatively 
hea.vy  pruning  gives  greater' yields  of  fruit  of  desirable  sizes  than  does 
light  pruning. 

Certain  irrigation  waters  found  to  cause  apple  and  pear^  tree  decline, 

A  general  decline  in  tree  viger' and, varying  degrees  of  chlorosis  of 
apple  and  pear  in  the  Pacific  Northwest  v/ere  found  associated  with  the 
use  of- irrigation  waters  containing  200  or  more  parts  per  million  of 
bicarbonate,  and  low  concentrations  of  sodium.  The  accumulation  of  car¬ 
bonate  around  the  feeder  roots  apparently  interferes  with  normal  in¬ 
take  of  essential  mineral  nutrients.  At  present  the  only  practical 
remedy  is  to  avoid  the  use  of ’ irrigati on  water  containing  more  than  I50 
parts  per  million  of  bicarbonate.  "  ■ 

Control  of  the- bitter-rot  disease  of  apples  vuth  an  organic  fungicide. 

In  apple  districts  vrhere  the  bitter-rot  disease  is  serious,  the  usual 
fungicide  sprays  containing  sulfur,  lime-sulfur,  or  insoluble  copper 
do  not  x^rovide  satisfactory  control.  Experimental  results  obtained 
in  Arkansas  in  1944  indicated  tha.t  the  organic  fungicide  .dlchlorophen- 
oxyquinone  (nov?  under  the  trade  name  of  U.  S.  Rubber  No.  6o4)  gave  out¬ 
standing  control  of  epple  bitter-rot,  whereas- bordeaux  mixture  plus  oil 
and  several  organic  fungicides  did -not.  The  dichlorophenoxyquinone  did 
not  cause  any  injury,  to  the  foliage,  but  it  did  cause  a  rather  mild 
spotting  of  the  fruit.  Althou^  this  spotting  affected  only  the  surface 
of  the  apple,  this  fungicide  cannot  be  recomraended  generally  for  bitter- 
rot  control  until  additional  investigations  determine  whether  this  effect 
Can  be  prevented  by  modified  methods  of  application. 

New  early  peach-  for  the  South.  Dixired,  a  ne^^  very  early,  yellow- 
fleshed  peach  variety,  has  been  developed  by  self-pollinating  halehaven 
to  provide  an  improved  peach  ripening  with  the  Uneeda  variety.  In 
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Georgia,  where  Dixired  has  heen  tested  most  completely,  its  outstanding 
characteristics  are  imusual  firmness,  slow  rate  of  softening  for  an  early 
peach,  and  attractive  appearance.  Although  released  only  in  the  spring 
of  1945,  more  than  'J^,00Q  nursery  trees  were  hudded  for  growers  during 
the  first  season  that  hudwood  was  available. 

Citrus,  Avocado,  and  Other  Subtropical  Fruit  Investigations; 

Uew  chemical  treatments  control  citrus  fruit  rots.  Pour  organic  chemi¬ 
cal  compounds  in  relatively  dilute  solution  have  been  found  to  be  hi^- 
ly  effective  in  controlling  the  forms  of  stem-end  rot  and  blue-mold 
decay  that  commonly  affect  Plorida  citrus  fruits,  at  times  causing 
losses  of  10  to  50  percent.  There  are  thiourea,  thioacetamde ,  8-hy¬ 
droxy  quinaline  sulphate,  and  2-aminothiazole.  Their  effectiveness  is 
believed  to  be  closely  connected  with  their  chemical  structure,  which 
is  similar  in  certain  respects,  and  with  their  quality  of  penetrating 
to  the  seat  of  infection  in  the  tissues  of  the  fruit.  All  these  com¬ 
pounds  have  been  tested  under  practical  packinghouse  conditions,  and 
found  to  be  satisfactory  in  one  or  more  common  methods  of  application. 

It  remains  to  be  determined  definitely  whether  or  not  the  minute  quanti¬ 
ties  retained  by  the  treated  fruit  would  in  any  v/ay  make  it  unsuitable 
for  human  consumption.  The  experiments  indicate  that  the  amount  of 
material  that  penetrates  can  be  closely  controlled  by  manipulating  the 
strength  of  solution  and  the  time  of  immersion. 

Yield  and  quality  of  dates  improved..  Production  capacity  of  date  palms 
and  quality  of  fruit  can  be  increased  by  not  removing  any  of  the  green 
leaves  in  pruning  and  by  supplying  sufficient  water  to  maintain  steady, 
vigorous  growth  of  the  young  leaves  throughout  the  summer..  Checking 
leaf  growth  by  reducing  irrigation  the  latter  part  of  the  summer,  when 
fruit  is  maturing,  did  not  reduce  loss  from  shattering,  but  did  reduce 
total  yield  as  well  as  the  proportion  of  first-grade  fruit;  it  also 
lessened  fruit  ’’checking”  somewhat  and  induced  earlier  ripening.  On 
the  whole,  the  results  are  contrary  to  the  idea  of  some  date  groxirers 
that  such  checking  of  growth  reduces  decay,  shatter,  and  fruit  "check¬ 
ing,"  without  materially  affecting  yield  or  quality. 

Hut  Investigations: 

Cultivation  practices  greatly  affect  pecan  yields.  In  long-time  experi¬ 
ments  at  Robson,  Louisiana,  involving  12  different  cultural  treatments, 
Stuart  pecan  trees  that  received  a  winter  legume  cover  crop  annually, 
which  was  turned  under  in  early  spring  and  v/as  then  followed  by  a  suffi¬ 
cient  number  of  cultivations  to  keep  dovm  grass  and  weeds,  produced  in 
1944  at  the  rate  of  2,871  pounds  of  nuts  per  acre,  having  a  value  of 
$775  Sit  current  farm  prices.  Trees  of  the  same  planting  that  have 
been  grown  in  Bermuda-grass  sod  without  cultivation  produced  at  the 
rate  of  426  pounds  of  nuts  per  acre,  having  a  value  of  $115.  This  dif¬ 
ference  in  crop  value  of  $660  per  acre  clearly  indicates  the  importance 
of  cultivation  and  leguminous  cover  crops.  Cultural  treatments  have 
a  highly  important  effect  on  the  quality  as  well  as  the  quantity  of  nuts 
produced.  Treatments  that  provide  a  high  soil-nitrate  level  in  the 
spring  and  a  relatively  low  nitrate  level  in  the  autumn  produced  the 
hipest  percentage  of  U,  S.  Ho.  1  nuts. 
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Spray  thinning  of  nuts  increases  the  value  of  the  pecan  crop .  Certain 
varieties  of  pecan  set  so  many  nuts  that  they  are  poorly  filled  and 
have  a  low  market  value.  Trees  that  overhear  one  year  produce  few  nuts 
the  following  year.  An  application  of  4-1-100  hordeaux  spray  at  the 
right  time  during  hloom  was  effective  in  reducing  the  set  of  nuts,  es¬ 
pecially  on  the  Moore  variety.  In  1944  the  thinned  Moore  trees  pro¬ 
duced  an  average  of  ^8  pounds  of  nuts  per  tree,  whereas  similar  un¬ 
thinned  trees  produced  IIS  pounds;  hut  the  larger  nuts  from  the  thinned 
trees  were  worth  6  cents  more  a  pound,  and  $40  per  acre  more  income 
resulted  from  the  spray  thinning.  In  addition,  the  thinning  of  the 
crop  has  resulted  in  a  good  set  of  nuts  for  1945  on  the  sprayed  trees, 
whereas  the  un thinned  trees  have  set  a  very  light  crop. 

Dusting  gives  commercial,  control  of  walnut  hlight.  This  most  serious 
disease  of  Persian  walnut  can  now  he  controlled  with  a  20-40-10  copper- 
lime-sulfur  dust.  Experiments  show  that  4  applications  of  this  dust 
made  at  approximately  weekly  intervals  beginning  in  the  proper  prehloom 
stage  reduced* infection  from  more  than  30  percent  to  approximately  5 
percent.  Under  the  same  conditions,  a  schedule  of  3  applications  of 
hrodeaux  mixture  (6-2-100)  costs  about  the  same  and  was  somewhat  more 
effective,  reducing  infection  to  approximately  2  percent.  It  thus 
appears  that  dusting  has  a  place  when  the  available  supply  of  labor  is 
insufficient  for  spraying,  and  in  emergencies  when  lack  of  spraying 
equipment  or  water  makes  spraying  an  impossibility.  . 

Nitrogen  fertilizer  increa.ses  yield  of  tung  oil.  Nitrogen  fertilizers 
have  been  found  to  increase  greatly  the  production  of  tung  oil  per 
tree  or  per  a,cre  when  properly  applied,  even  in  well  cultivated  or¬ 
chards  in  \irhich  leguminous  cover  crops  are  grown.  Experiments  show 
that  the  annual  application  in  March  of  nitrogen  fertilizer  carrying 
35  “to  70  pounds^ of  actual  nitrogen  per  acre,  depending  on  the  kind  of  ^ 
soil  and  the  age  of  trees,  results  in  an  increase  of  45  to  I85  percent 
in  the  production  of  tung  oil.  In  all  cases  it  has  been  foimd  that 
this  increase  is  due  to  -(l)  increase  in  growth  of  the  trees,  which 
gives  a  larger  leaf  area  having  a  darker,  green,  color;  (2)  increase  in 
number  of  fruiting  bud  per  tree;  (3)  increase  in  average  numb.er  of 
pistillate  flowers  and  fruits  that  develop  from  each  fruiting- bud; 

(4)  increase  in  percentage  of  kernel  in  the  whole  fruit,  such  that 
the  percentage  of  oil  in  a  given  weight  of  whole  fruit  is  increased 
not^Adthstanding  the  sli^t  decrease  in  percentage  of  oil  in  the  nut 
kernels.  Tung  trees  must.,  therefore,  be  liberally  fertilized  with 
nitrogen  to, obtain' maximum  fruit  yields  and  lowest  cost  per  pound  of  oil 

Propagation  of  selected  types  of  tung  trees.  Practically  all  tung 
orchards  in  this  country  are  of  seedling  trees,  but  tests  now  under  way 
indicate  that,  yegetatively  propagated  trees  from  carefully  selected 
and  tested  parents  will_prove  superior  ,to  seedlings..  Methods  have 
been  worke.d  out  whereby,  .large  numbers  of  trees  may  be  easily,  quickly,  ■■ 
and  cheaply  propagated  from  such  superior  types  of  tung  trees.  Sel¬ 
ected  seed  for  the.  production  of' rootstocks  is  stratified  in  moist^ 
sand  over  vdnter  and  in  the  spring  is  plant.ed  in  well-fertilized  nur¬ 
sery  rows.  The  seedling  trees  are  budded  to  the  desired  types  from 
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next  mid-September.  By  proper  handling  throughout  _-all  subsequent 
operations  .the  percentage  of  successful  propagations  and  of  success¬ 
ful  establishment  in  the  orchard  are  about  equal  to  those  for  other 
orchard  trees. 

Vegetable  Investigations; 


Hew  heat-resistant  leaf  lettuce  released.  A  new  heat-resistant,  long- 
standing  (or  slow-bolting)  leaf  variety  of  lettuce,  named  Slobolt,  has 
been  introduced  to  the  seed  trade  for  commercial  increase  with  a  view 
to  general  sale  in  1946.  It  is  of  special  value  to  home  gardeners 
because  of  its  tolerance  to  summer  temperatures  over  much  of  the  co\intry 
and  its  ability  to  yield  a  long  succession  of  curly  leaves  of  high 
quality  without  shooting  to  seed.  It  was  found  to  be  the  only  lettuce 
tested  that  is  suitable  for  growing  in  the  hydroponic  installation  of 
the  Army  Air  Forces  on  tropical  Ascension  Island.  Slobolt  is  grown  ex¬ 
clusively  there,  from  seed  of  the  original  stock.  This  is  an  excellent 
example  of  how  "peace-time"  projects  of  necessarily  long-time  character 
pay  off  in  war  tine.  The  basic  breeding,  work  in  isolating  the  slow- 
bolting  character  that  was  incorporated  into-  this  lettuce  was  begun 
nearly  I5  years  ago. 

Hew  double-resistant  cantaloups  produced.  Two  new  disease-resistant 
cantaloups  for  the  mildew-ridden  cantaloup-producing  area  in  the  South¬ 
west  were  introduced  in  cooperation  with  the  California  Agricultural 
Experiment  Station  during  the  year,  and  are  in  large-scale  commercial 
production,  in  1945.  These  newest  strains  are  named  Powdery  Mildew  Re¬ 
sistant  Cantaloup  Ho.  6  and  Powdery  Mildew  Resistant  Cantaloup  Ho.  7- 
Both  are  resistant  to  the  two  different  and  very  destructive  forms  of 
powdery' mildew  that  nearly  destroyed  the  industry  in  the  Imperial  Val¬ 
ley.  They  are  superior  in  shipping  quality  to  their  predecessor,  Ho. 

5,  arriving  at  distant  markets  in  much  better  condition  and  quality. 

A  new  type  -of  'perennial  onion  introduced.  A  new  type  of  onion  called 
the  Belt'sville  has  been  developed  at  the  Plant  Industry  Station  by 
crossing  the  white  Portugal  variety  of  common  bulbing  onion  with  the 
Hebuka  variety  of  oriental  onion.  This  new  onion  is  a  true-breeding 
fertile  hybrid  having  double  the  chromosome  number  of  the  parents-.  In 
growth  habit  it  is  a  perennial  and  has  been  developed  for  use  as  a 
green  onion.  Some  bulbing  occurs,  but  the  plant  does  not  "ripen  down," 
making  it  much  more  widely  adapted  than  the  bulbing  types.-  The  sheath 
or  edible  portion  is  white.  It  is  an  excellent  seeder,  and  the  seeds' 
are  considerably  larger  than  those  of  either  parent .  The  young  seed-' ■ 
lings  emerge  quickly  and  make  a  rapid  early  growth.  The  Beltsville  is 
resistant  to  pink  root  and  smut  and  is  immune  to  yellow  dvrarf. 

Valuable  new  tomato  hybrids  produced.'  After  long  difficulties  and 
dubious  successes  in  efforts  to  cross’  the  cultivated  tomato  with  tvro 
wild  disease-resistant  relatives,  authentic  hybrids  and  fertile  back- 
crosses  to  tomato  were  finally  obtained.  These  wild  South  American 
species,  rather  distantly  related  to  cultivated  tomatoes,  are  lyC'o- 
persicon  hirsutum  and  L.  peruvianum.  The  first  is  highly  resistant  -- 
to  mosaic  and  imparts  an  important  degree  of  that  disease  resistance  ' 
to  its  hybrid.  Success  in  breeding  for  mosaic  resistance  now  seems 
definitely  achievable  for  the  first  time.  L.  Peruvianum  is  resistant 
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to  many  fiingas  diseases  of  great  importance  to  tomato  growers,  and  the 
new  hybrid  offers  the  first 'strong  hope  for  success  in  developing  marked 
resistance  to  these  diseases  that  attack  the  leaves  and  reduce  the  yields 
and  quality  of  fruit. 

Now  tha.t  this  difficult  gap  has  been  bridged,  further  hybridizing,  back- 
crossing,  and  selection  can  be  vigorously  carried  forward  toward  produc¬ 
tion  of  improved  home-garden  and  commercial  varieties. 

hew  hybrid  gives  hope  of  curly-top-resistant  tomato.  The  virus  disease 
known  a.s  curly-top  or  western  blight  often  destroys  tomato  crops  in  the 
intermountain  area  between  the  Rocky  Mountains  and  the  Cascade  and 
Sierra  hevada  ranges.  After  many  years'  search  for  a  curly-top-resistant 
tomato  or  tomato  relative,  and  more  years  of  effort  to  incorporate  such 
resistance  in  a  useful  hybrid  derived  from  the  commercial  type  of  tomato, 
some  .promising  results  are  now  being  obtained.  A  wild-type  kin  to  the 
tomato  and  known  as  Lycopersicon  peruvianum  var.  dent at um  was  found  to 
contain  individuals  Tesistant  to  curly-top.  After  much  difficulty  this 
wild  type  was  finally  hybridized  vdth  common  tomato  and  the  hybrid 
backcrossed  to  common  tomato.  Many  of  these  back-cross  lines  contain 
an  encouraging  degree  of  curly-top  resistance  and  will  be  used  in  fur¬ 
ther  crosses  and, selections  in  efforts  to  develop  as  rapidly  as  possible 
excellent  commercial  types  that  will  resist  attacks  of  curly-top  in 
those  regions  where  it  is  often  a  limiting  factor  in  tomato  production. 

Improved  transportation  for  tomato  transplants .  Cooperative  work  in 
Georgia  has  developed  methods  and  led  to  facilities  for  shipping  tomato 
plants  in  iced  cars  to  control  disease  and  deterioration  while  enroute 
to  northern ■  grov.fers.  Up  to  three  years  ago  it  was  standard  practice 
to  ship  tomato  plants  by  express  without  ice.  Icing  was  tried  experi¬ 
mentally  and  now  shipment  in  refrigerated  cars  is  standard -practice 
almost  100  percent,  on  car  lot  shipments.  The  reduction  in  loss  of 
plants  and  t-hb  increase  in  quality  retained  in  transit  has  heen  consis¬ 
tent,  and  has  lew  to  the  wide  acceptance  of  -the  method. 

Demonstrated  bean  rust  contro 1  with  dusting  sulfur.  Pending  perfec- ■ 
tlon  and  general  availability  of  rust-resistant  strains  of  .field  beans, 
artificial  methods  of  rust  control  have  been  developed  in  cooperation 
vrith  the  Colorado  Agricultural  Experiment  Station.  When  one  thorough 
dusting  with  20  to  25  po’onds  per  acre  of  sulfur  was  given  before  the 
appearance  of  rust,  yields  of  40  to  45  bushels .were  obtained  on  irri¬ 
gated  land,  near 'Greeley;  one  dusting  only,  after  rust  was  causing  ..dam-  . 
age,  gave  yields 'of  34  to  3^  bushels;,  and  .untreated  areas  in'  the  -same 
fields  yielded  only  6'  to  8  bushels.  ... 

Exploratory  vegetable-seed  growing  fo llov/ed  by  comnefcial-  production . 

Exploratory  vegetable  seed  growing  trials  in  the  nature,  of _ "prospect¬ 

ing"  new  areas  possibly  adapted  to  large-scale  production  were  started 
in  1942  to  locate  those  necessary  for  additional  production  capacity, 
since  it  was  clear  that'  this  country,  almost  alone,  had  to.  become  the- 
vegetable-seed  producer  for  the,  Unit.ed,  Eat  ions .  Eunerous  tests  of 
locations  and  production  praptices,  in'!' cooperation  with  State  and  other 
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agencies,  in  new  districts  of  the  West,  have  been  promptly  followed  by 
large-scale  commercial  contracting  for  Government  purchase  and  private 
sale.  Seed-growing  capacity  in  established  districts  in  1941  was  quite 
inadequate.  Phenomenal  expansion  was  aided  and  guided  in  part  by  this 
work,  with  the  result  that  no  serious  food  shortages  can  be  ascribed  to 
lack  of  seed  supplies.  A  sound,  long-time  vegetable-seed  production  re¬ 
search  program  is,  however,  essential  to  help  place  the  American  seed 
grower  in  a  position  to  compete  successfully  mth  other  producers.  ,0ur_ 
remarkable  produe'tion,  has-  bean  obtained  by Trelatively ’^inefficient'  and  ,,  - 
costly  -methods ,  whiohfm,ust-,-be  £iiEipfoye.d  tbrou^'Veseardh  'if  a  favbrable^' 
position  ris,--to,  be,  fmalntained., ,  :  L.  ^ 
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Special  attention  i.a. -being  given. to-  Idx^erdng  .costs  of ‘/production  by;  ‘ 
increased_^nechanizatiQ4:i'^ahdl through  ”,seed-to-sedci'’'  meth6ds'-of'grdwin'g_ '  ■ 
biennial  crops,  thus  eliminating  mother-plant'  storage,  and  transplanting.' 


Peanut  yields  increased  by  better  seed  and  close  planting.  In  cooper¬ 
ation  with  the  Georgia  Agricultural  Experim.ent  Station,  several  seasons' 
work  demonstrated  that  the  planting  of  No .  1  grade  shelled  peanut  seed 
(treated  with  Arasan,  2  percent  Ceresan,  or  Spergon)  gave  yields  defi¬ 
nitely  higher  and  more  profitable  than  those  from  fields  planted  with 
so-called  "peg"  seed  or  small,  undeveloped  seed.  Use  of . "peg"  seed  is 
common  in  many  districts  and  should  be  discontinued.  These  cooperative 
cultural  studies  also  showed  profitable  increases  in  yield  from  closer 
planting  of  peanuts.  Planting  at  as  much  as  twice  the  average ■ rates 
for  the  respective  types  of  peanut  gave  profitable  increases  far  in 
excess  of  the  additional  cost  of  seed.  Seed  3  inches  apart  in  rows 
spaced  24  inches  is  the  new  reconnenda.tion  for  Spanish  peanuts;  and  6 
to  8  inches  apart  in  rows  30  '*"0  32  inches  apart  for  Runner  peanuts. 


Varieties  of  important  vegetables  classified  for  dehydration.  Detailed 
varietal  studies  of  vegetables  vath  regard  to  their  suitability  for 
preservation  by  dehydration  have  been  continued  and  extended  dijring 
the  year  to  include  19  varieties  of  lima  bean,  5  of  kale,  25  of  spinach, 
and  30  of  tomato.  Long-time  storage  tests  of  dehydrated  products  of 
numerous  varieties  and  kinds  of  vegetables  studied  earlier  are  being 
continued  to  the  end  of  the  useful  storage  life  of  these  products.  Re-, 
suits  of  dehydration  studies  during  the  past  two  years  have  been  made 
available  in  I9  published  articles. 

•  ’  ’  ■  ■  J  ^  ’ 

Causes  and  control  of  discoloration  of  dehydrated  potatoes  determined. 

One  of  the  most  baffling  and  wasteful  troubles  eiicount'ered  in  the  de¬ 
hydration  of  foods  has  been  the  ‘discoloration  of  white  potatoes,  either 
during  or  after  processing.  A. published  report  of  original  work  on 
this  problem  in  the  Bureau,  together  with  a  very  exhaustive  analysis 
of  investigations  by  others,  sets  forth  the  various  causes  of  develop¬ 
ment  of  abnormal  colors  such  as  reddening,  browning,  or  graying  of  the 
product,  together  with  recommended  method.s  for  prevention.  Normal, 
unobjectionable  -  color  due  to  carotene  in  some  varieties  is  also  con¬ 
sidered.  The  hea'vy  rejections  and  losses  of  grade  that  have  resulted 
from  various  discolorations,  and  the  magnitude  of  the  dehydrated-potato 
tonnage,  make  this  a  particularly  useful  and  significant  accomplishment. 
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Potato  Investigations; 

Two  new  potato  varieties  for  the  south.  As  a  result  of  the  work  of  the 
National  Potato-Breeding  Program  in  the  South,  two  new  varieties  produced 
in  cooperation  with  the  Louisiana  Agricultural  Experiment  Station  have 
"been  named  and  are  being  increased  for  distribution.  One  of  them,  De 
Soto,  is  a  red-tuber,  high-yielding,  midseason  variety,  a  selection  from 
the  cross  Triumph  x  Katahdin.  The  other  variety.  La  Salle,  is  a  white 
variety  from  a  cross  of  Chippewa  and  a  seedling  selection  of  Triimph 
inbred.  La  Salle  is  slightly  earlier  than  De  Soto.  Both  varieties  pro¬ 
duce  excellent  yields  from  either  fall-crop  or  northern-grown  seed. 

They  also  produce  well  in  the  North. 

Irrigation  increases  potato  yields  in  the  east.  In  cooperation  with 
the  New  Jersey  Agricultural  Experiment  Station  it  has  been  determined 
that  the  effect  of  drought  on  potatoes  can  be  successfully  and  profita¬ 
bly  overcome  by  artificial  watering  with  portable  irrigation  equipment 
during  critica,!  periods  of  growth.  Closer  seed  spacing  and  greater  effi¬ 
ciency  in  the  use  of  fertilizer  are  made  possible  through  irrigation, 
resulting  in  larger  yields  per  acre  and  greater  profits  to  potato  growers 
In  I9U4  irrigated  potatoes  outyielded  those  unirrigated  by  125. bushels 
per  acre. 

The  potato  rot  nematode,  another  potato  pest  of  recent  importation. 

With  the  discovery  in- 1941  of  the  golden  nematode  of  potatoes  in  one 

location  on  Long  Island,  followed  in  1943  by  that  of  the  potato  rot 
nematode  on  a  restricted  area  in  Idaho,  the  number  of  known  major  nema¬ 
tode  pests  of  potatoes  occurring  in  this  country  has  increased  to  four. 

As  the  name  implies,  the  potato  rot  nematode-  causes  rotting  of  the  tu¬ 
bers.  In  heavily  infested  fields  the  rot  may  be  so  pronounced  that  har¬ 
vesting  of  the  crop  does  not  pay.  It  has  been  found  that  a  few  specimens 
of  the  nematode  entering  a  tuber  propagate  and  multiply  so  rapidly  that 
in  a  few  weeks  a  tuber  will  be  swarming  with  thousands  of  specimens. 
Investigations  have  established  that  the  potato  rot  nematode  is  a  sepa¬ 
rate  species,  and  not  identical  with  the  tea,sel  nema.tode  and  the  bulb 
or  stem  nematode.  The  possibility  now  of  recognizing  specimens  throu^ 
structural  characters  will  help  to  develop  control  and  regulatory  pro¬ 
cedures. 

Ornaxiental  Plant  Investigations; 

Control  of  virus  diseases  makes  easier  lily  bulb  industry  possible.  For 

successful  production  of  American  Easter  lilies  it  is  necessary  to  be 
able  to  control  certain  virus  diseases.  The  advent  of  such  diseases' 
destroyed  this  industry  in  Bermuda  and  made  it  possible  for  the -Japanese 
to  control  the  world  supply  of  these  bulbs.  Prior  to.  the  war,  Japanese 
lilies  were  showing  various  amounts  of  these  viruses  and  the  situation 
was  becoming  alarming  to  American  florists  who  used  these  bulbs  for 
forcing.  As  a  result  of  our  research  on  lily  viinases  we  can  now  keep 
the  diseases  under  control.  It  has  been  found  that  only  two  virus 
diseases  are  really  ha,rmful.  One  is  the  rosette  disease  from  Bermuda, 
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and  the  other  called  ''rieck'^  is  caused  hy  the  interaction  of.  two  viruses 
when  "both  are  present  in  the  same  plant.  By  proper  methods  of  isolation, 
roguing,  and  non-introduction  of .diseased  plants,  a  lily  hulh  grower  can 
maintain  his  stocks  in  good  condition. 

A  mica  medium  gives  better  results  in  starting -seedlings-.  Much  of  the 
loss  experienced  hy  florists  and  nurserymen  from-poor.  seed  germination 
and  damping-off  of  seedlings  can  he  avoided  hy  using  as  a  substitute  for 
soil  a  sterile  mica  product  known  as  Yermiculite.  The  fla,ts  are  lined 
with  fiher-re'sin  inserts  to  form  a  reservoir,  and  about  an  inch  of  coarse 
gravel  is  put  in.  A  smhll  flower  pot  is  set  in  the  center  of  each  flat 
for  Watering.  The  flat  is  then  filled  with  the  fine  "concrete-aggregate" 
grade  of  Yermiculite  in  which  the  seed  is  so>m.  After  the  seedlings  are 
up  a  weak  nutrient  solution  made  from  a  complete  fertilizer'  is  used  in  ' 
watering  through  the  flower  pot.  &ermina.tion  and  growth  are  rapid  hy 
this  method  and  disease  loss  is  greatly  reduced. 

Organic  fungicides  control  azalea  flower  spot.  Yery  promising'  results 
were  secured  in  the  spring  of  19^5  controlling  the  azalea  flower 
spot  disease.  Two  new  organic  fungicides,  Dithane  and  U.  S.  Rubber  ITo. 
6o4,  were  very  effective,  giving  a  hi^  degree  of  control  and  extending 
the  flowering  season  as  much  as  3  io  4  v;eeks.  Sprayed  plants  remained 
free  from  the  disease  even  though  they  were  only  a  few  feet  from  unspray¬ 
ed,  heavily-infected  plants.  The  effectiveness  of.  the  sprays  .was  fur¬ 
ther  demonstrated  by  spraying  one  side  of  a  plant  only.  Such- plants 
showed  heavy  infection  on  the  untreated  side  and  normal  flov/ering  .on-  the 
sprayed  side,  further  details  remain  to  be  worked  out  concerning  opti-r  ■  . 
mum  concentrations,,  timing,  and  number  of  applications  necessary. 

Methods  of  Handling,-  Transportation  and  Storage,  and  Market  Diseases  - ' 

6f  Bruits,  Yegetables,  and  Flowers: 

Preharvest  sprays  may  hast en  ripening  of  pears  picked  la-te.  Preharvest 
sprays,  to  retard  fruit  drop  have  come  into  rather  widespread  use  for 
pears  as  well  as  for  apples.  In  studying  the  effect  of  applications  of 
a-naphthaleneacetic  acid  on  the  off-tree  ripening  of  Bartlett  pears, 
it  Was  found  that  the  rate  of  this  ripening  was  accelerated  with  sprayed 
fruit  that  was  not,  harvested  \mtil  past  optimum  maturity,  the  degree  • 
of  ripening  being  2  or  3  times  greater  than  in  the  case  of  lansprayed  ■ 
fruit.  Uo .undesirable  effect  was  found  when  the  fruit  was  picked  at 
the  ri^t  stage  of  maturity.  ;  .  ' 

Overseas  shipment,  of  oranges  possible  in  special  packings.  In-  shipping. 
tests  conducted  for  the  Quartermaster  Corps,  U..  S.  Army,  it  v^as  shown 
that  Florida  oranges  wrapped  in  diphenyl- treated  paper  and  packed  in 
boxes  lined  with  aluminum  foil  to  retain  the  fumes  provided  good  con-  - 
trol  of  decay  and  shrinkage  long  enough  to  get  shipments  to  troops,  in 
the  European  theater  of  war.  Similar  tests  with  oranges,  placed  in  '  .1  •- 
bags  having  a  diphenyl  liner  and  carried  in  wood  cra.tes'  likewise  gave 
satisfactory  results,  and  it  is  reported  that  such  shipments  have  been'  • 
successfully  made  to  military  forces  overseas.  .  ■. 
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Reductiog  in  refrigeration  costs  possible  in  winter  shipments  of  Cali¬ 

fornia  oranges^  Sixty  car  lot  shi 3oing  tests  were  made  with  Washington 
Havel  oranges  from  California  to  Hew  York  and  Chicago  to  determine  the 
relative  advantages  of  using  initial  icing  and  ventilation  dufing  the 
winter  and  whether  the  ventilation  service  would  he  more  satisfactory 
if  the  vents  were  allowed  to  remain  open  for  the  first  4  days  on  cars 
loaded  with  ^^rarm  fruit,  even  though  the  outside  temperature  dropped  helow 
32°  F.,  the  point  at  which  the  present  operating  rule  requires  vents  to 
he  closed.  The  results  indicated  that  the  modified  ventilation  service 
was  as  good  as  or  better  than  initial  icing  and  more  satisfactory  than 
"standard  ventilation  service"  as  now  provided.  The  modified  ventila¬ 
tion  service  should  enable  shippers  to  save  the  refrigeration  costs 
incident  to  initial  icing. 

Careful  sorting  of  onions  desirable  for  overseas  shipments.  In  hand¬ 
ling  shipments  of  onions  of  the  Australian  Brown  variety  to  military 
bases  overseas  it  was  shown  by  experiments  conducted  in  California  that 
it  is  important  to  sort  out  onions  having  seed  stalks  instead  of  in- - 
eluding  them,  as  desired  by  the  trade.  In  this  variety,  which  is  pre¬ 
ferred  for  this  use,  there  is  normally  a  hi^  percentage  of  onions  with 
seed  stalks  at  time  of  harvest. 

Better  regulation  of  temperature  in  tomato  shipments  obtained.  A  new 
method  of  icing  cars  loaded  v/ith  "green-wrapped"  tomatoes  was  success¬ 
fully  demonstrated  in  Texas.  In  shipping  these  tomatoes  the  problem 
is  to  retard  ripening  and  avoid  chilling  the  fruit.  This  can  be  done 
by  maintaining  the  temperature  around  55°  F.,  but  it  is  very  difficult 
to  accomplish  this  in  an -ordinary  refrigerator  car.  The  method  used 
successfully  in  these  tests  was  to  ice  the  cars  by  blowing  the  bunkers 
full  of  snow  ice,  which  packed  down  in  a  solid  mass  and  closed  most  of 
the  air  channels  so  that  air  circulation  was  restricted,  melting  was 
retarded,  and  harmfully  low  temperatures  avoided.  This  method  appears 
to  be  a  useful  expedient  for  use  with  present  refrigerator  cars,  but 
the  close  control  of  temperature  needed  to  secure  dependable  delivery- 
of  tomatoes  and  certain  other  products  in  good  condition  calls  for  fun¬ 
damental  modifications  and  improvements  in  refrigerator  cars. 

liethods  devised  for  hastening  the  precooling  of . sweet  cherries.  In 
studying  methods  of  precooling  sweet  cherries  in  the  Pacific  Horthwest 
(a  proced\rre  necessary  to  get  the  fruit  to  Eastern  markets  in  good  ■ 
condition),  it  was  found  that  during  the  first  4  hours  cherries  can  be 
cooled  as  fast  at  44°  F.  in  moving  air  as  at  31°  still  air.  At 

a  given  temperature  cherries  can  be  cooled  about  twice  as  fast  in  ^ 
air  blast  of  375  feet  per  minute  as  in  still  air.  In  ice  water  at  32° 

F.  they  can  be  cooled  about  I50  times  faster  than  in  still  air  at  the 
same  temperature.  Hydrocooling  of  cherries  in  this  way  for  as  long  as 
7  minutes  caused  no  cracking  of  the  fruit  or  other  adverse  effects 
and  appears  to  have  some  commercial  possibilities. 

Drug,  Oil,  Insecticide,  Tannin,  Flavoring-;  and  Related  Plant  Investigations: 

Fruit  from  tomato-stramonium  grafts  may 'involve  a  health  hazard.  An 

investigation  in  cooperation  with  the  Alabama  Agricultural  Experiment 
Station  has  demonstrated  that  the  yield  of  tomatoes  can  be  greatly 
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increased  in  nematode  infested  soil  "by  grafting  the  tomato  stem  on  stra¬ 
monium  (jimson  weed);  root  stocks.  Analysis  of  the  fruit ,  stem,  and 
leaves  of  grafted' plant s  indicates  that  synthesis  of  alkaloids  occurs  in 
the  roots  and  that  the  fruits  produced  on  grafted  plants  are  extremely 
variable  with  regard  to  the  amo\mt  of  alkaloid  present.'  Some  fruits 
have  heen  found  to  contain  enough  alkaloid  to  he  a  menace  to  health 
while  others  have  relatively  little  alkaloid^.  Further  investigations 
will  he  made  to  determine  the,  conditions  which  cause  the  difference  in 
alkaloid  contents  of  the  fruits  from  grafted  plants.  '  « 

K'on-f lowering  character  of  castor  hean  responsible  for  lovr  yields .  The 

introduction  of  castor  hean  culture  into  this  country  during  the  first 
World  War  and  on  several  occasions  since  tha.t  time,,  including  recent 
attempts  at  grovdng  a  commerical  acreage,  met  defeat  largely  because 
of  the  increasing  number  of  plants  which  produced  no  flowers  or  see,d 
or  flowered  so  late  in  the  year  that  no  seed  vras  formed.  Investiga.tions 
have  now  identified  this,  nonflowering  tendency  as  a  genetically  con¬ 
trolled  character  that  occurs  in  certain  strains.  ',It  has  heen  demon¬ 
strated  that  the  la,t,e  flowering  or  non-flowering  tendency  can  he  elimi¬ 
nated  from  selected  strains  and  that  these  strains  will  maintain  a  con¬ 
sistently  uniform  flowering  period  during  the  season  and  perpetuate  this 
character  with  uniformity  in  succeeding  generations.  '  , 

Hop  Production,  Breeding,  , and  Q,uality  Inx^estigations; 

Foreigi  hop  varieties  and  hybrids  show  limit ed- adaptation.  "In  a,  co~' 
operative  breeding,  and '.selection  prograjn  vdth  the  Oregon  Agricultural 
Experiment  Station,  most  of  the  varieties  of  commiercial,  hops  grown  in 
Europe,  Asia  and  this  country  ha,ve  now  heen  assembled  and  grown  in 
field  tests'.  Particular  characteristics  and  qualities  of  many  of  these 
plants  have  been  determined  for  further  possible  use  in  a  recombination 
of  characters  to  produce  hew  varieties.  About  10  of  the  foreign' varie¬ 
ties  have  yielded  hops  that  appear  to  be  worthy  of  further  trials'  in  ' 
this  country,  although  none  of  these  foreign  varieties  as  such  has 
proved  to  be  superior  to  those  now  groTA,rn  commercially  in  this  country. 
Many  thousands  of  crosses  of  these  foreign  varieties  and  seedlings  from 
them  ha,ve  been  made  and  they  are  now  in  various  sta.ges  of  field  test¬ 
ing  for  performance.  An  isolation  breeding  yard  of  one  acre  has  been 
replanted  to  consist  of  only  female  plants,  that  is,  hop-producing- 
plants  of  the  best  foreign  varieties  and  seedlings  that  show  some. pro¬ 
mise  of  resistance  to  the  serious  do\aiy  mildew  disease. 

Preliminary  results  of  tests  to  develop  better  methods  of  preserving 
the  quality  of  baled  hops  and  to  reduce  transportation  costs  indicate 
that  this  problem  is  a’  difficult  one.  All  methods  tested  for  reducing 
the  hops  to  a  smaller  volume  by  grinding  and  compressing  also  reduced 
the  value  of  the  hops  because  of  more  rapid  loss  of  the  soft  resin 
content. 

Treatment  of  the  cro^n  of  the  plants  with  ,  calcium  cyanaraide  was  de¬ 
monstrated  as  the  most  effective  treatment '  in  controlling  dov^ny  mildew 
in  the  early  infection  stage,  which  usually  serves  as  a  source  of  in¬ 
oculation  for  later  infestation  of  the  vines  and  hops.  Considerably 
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less  than  one  percent  of  the  treated  hills  showed  infected  spikes 
as  compared  to  9  percent  infection  in  ’untreated  hills.  Field  dusting 
with  a  copper-lime  dust  and  a  copper  hydro  ’’A'*  dust  for  control  after 
downy  mildew  infestation  gave  very  inconclusive  results  that  show 
only  questionable  value  for  the  treatments. 


(Continued  on  next  page) 
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(d)  jForest  Diseases 


Armropriati-on  ACtV'Vl9^6  , . . . 

Anticipated  supplemental  fTdi*  additional  costs  due 

to  the  Federal  Smoloyees  Pay  ACt  of  1945  . 

Tota.l  anticipated  availa^hle,  1946  . . 

Budfi:et  estimate,  1947  . . . . 

Chancre  f  or  1947 : 

Overtime  decrease  .  -  4,600 

Increase  . +  41,900  i  ••  •  •  • 


$  252,700 

+  31,500 
284,200 

321.500 


PROo'ECT  STaTEI'IEDT 


+ v,-37.300,. 


■  1946 

(estimated) 


Project 


1.  Diseases  of  forest  and 
shade  trees  and  forest 
products : 

(a)  Diseases  that  af¬ 
fect  timber  stands, 
reduce  lumber  produc¬ 
tion,  and  influence 
lOiSminc  operations  : 
(including;;  heart  rots, 
root  rots,  little  leaf, 
diseas'^s  of  turoen- 
..  tine  pines) . 


1945 


(h)  Diseases  of  youn^ 
netural  stands  and 
and  plantations  (in¬ 
cluding  white  pine 
blister  rust,  chestnut 
blieht,  rust  of  sou¬ 
thern  pines) . -da 


(c)  Forest  nursery  dis¬ 

eases  (including:  dam.p- 
ine  off,  brown  spot, 
stora^^e  and  transit 
diseases) . .  :'v. . . . 

(d)  Decays  and  disease 
defects  of  lumber  and 
other  forest,  (products 
including  sap  stains., 

(e)  Diseases-' of  street 
and  shade  trees  (in- 

' eluding: Dutch  elm  dis¬ 
ease  end' phloem 
■  necrosis) . . 


?  63,175 


48,139 


2,39: 


s4,54i 


26.515 


$  72,600 


52,600 


3.100 


79.080 


59.520 


1947 

(estimated) 


$  97,320 


'68,900 


3.130 


79,520 


59,s6o 


Increase  ,pr 
(fe'er.ease 


(  +  $  420(1) 

(  +  24,300(2) 


(  +  300(1) 
(  +  6,000(2) 
(  +  10,000(3) 


30(1) 


44o(i) 


34o(i) 
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"W 


Project 


(f)  Diseases  of  trees 
in  national  Parks, 
narkway s,  recreational 
areas, of  the  National  - 
Forests,  and  other 
nublic  under takin|2:s, 
including  stem  rot  of 

sa^uaro  . . . 

2.  Overtime  nay  . 

Covered  into  Treasury  as 
miscellaneous  receints, 

Pnhlic  Law  529  . . 

Uno'blie:ated  b^ance . 

Total  available . 

Anticinat'=d  supnlemental . 
Total  estimate  or 
apnropriation  (19^5 
adjusted  for  compara¬ 
bility)  . . 


1945  ;(estimat6d);.(  estimated) 


Increase  or 
decrease 


$  8,75l!  $ 

31.160 :  4,600 


28: 
1,294; 


kA  12.770 

tA  ' 


+  7o(;^) 

-  4,6oq 


266.000;"  "'  7284', 200  ~~321,500 

-  -  :  “■31.500  ^ 


+  37.300 


266,000;  252,700  {  321,500 


.  INCHSaSSS  OE  LECREiiSSS  .  . 

The  net  increase  of  $37,300  for  1947  consists  of  the  $4^600  decrease  for 
overtime,  and  ,th^  following: 

(1)  Increases  -totaling  $1,600,  distributed  by  projects  as  indipated 

above,  for  nlacina;  on  a  full-year  basis  in  1947,  within-g;rade  salary 

advancements  which  are  estimated  to  be  in  effect  for  only  a  nart  of 
the  fiscal  year  1946.  ^  ”7" 

(2)  -an  increase  of  830,300,  distributed  by  sub  projects  as  indicated 

in  the  project  statement,  to  investi|t;ate  forest  diseases  .and  detBfmine 
control  measures; 

Objective ;  To  dPveJLon  and  improve  methods  of  tree-disease  control  that 
^^p^^l^annlied  directly  or  indireptly  through  modifications  in  forest 
ppf^Ctices,  in  order  to  lower  costs  and  increase  the  certainty  of  re- 
gp,l|g  |n  timer,  production,  and  protect  our  forest  resources. 

The  Problem  and  Ite  Significance;  The  Forest  Service  looks  mainly  to 
this  Bmjeau  for  investigations  leading-  to  control  of  forest  diseases 
in  160  Rational  for-^sts  covering  176,000,000  acres.  Other  Government 
and  State  agencies  and  private  owners  who  pP'-^rate.  millions  of  a,cres 
of  fprpsts  jdenend  heavily  on  this  Bureau,  which  performs  the 

major  ,all  .I’Pjre^t  pathological  work  in  the  United  States., 

At  pregpj^i  i^his  iwopfc-is  inadeQjuate  to  tie  needs:  in  allXforest  regions 
and  i^  ^|^|^pmeiy  in  some,  Qnly  ciorsory: observations  of  dis- 

Ih  ^pme’ regions  h^ve  ;b'ppn"  PQp,sih.le,  although  .there  .are -many  ira- 
p^r^ani  Pji^bleras  concerned  with  prevention  as  affecting  forest 
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The  forests  have  been  depleted  by  hea.vy  war  demands,  and  timber  re-' 
serves  are  at  a  critically  low  level.  To  build  up  reserves  and-  to 
maintain  the  reauir^d  supoly  of  lumber  and  forest  products  to  meet  the 
nation's  essential  needs,  reforestation  and  improved  forest  practices 
are  beings;  more  intensively  develoof’d  by  Federal,  State,  and  private 
agencies.  Control  of  diseases  that  reduce  yields  and  devalue  pro¬ 
ducts  is.  essential  to  the  success  of  this  program.  Annual  losses 
from  diseases:  exceed  those  from  forest  fires, 

Fxamplps  of  forest  patholo^^ical  work  reouired  to  reduce  losses  from 
disease  ar(='; 

(1)  Lparn  how  to  jud|S:e  from  external  conditions  and  s;,maptoms  the 
extent  and  probable  rate  of  development  of  h^^art  rots,  to  aid 
in  timber  cruisinis:;  and  in  deciding  id.ich  treps  or  stands  should. 

•  be  cut  in  order  to  forestall  dpcay  losses. 

(2)  In  selective  logging*  determine  how  much  branch  or  trunk  . 
wounding  of  trees  left;  standing  can  be  tolerated  -without  lead-,  . 
ing  to  heavy  decay  before-. the  .next  cut.  These  are  projects  of  . 
the  highest  priority.;-  he-art  rots  destroy  12  percent  of  com¬ 
mercial  standing  saw. ...timber , 

(3)  Develop,  safe  .pruning  methods,  -for  young  treps  of.  the  prin¬ 

cipal  forest  species,  in  order  to  secure  clean  trunks  free 
from  decay  as  well. as  knots.  ...... 

(4)  Selection  and  propagation  ,-.of  di.se.a&.e-r.esi-stant  trees  for  . 

forest  planting;  especially  pines  resistant  to 

.blister  rust;  se.lect.  .resistant  trees,  for  clonal  propagation, 
and  thr.ough  co.ntrolle,d  pollination  develop  production  of  se°ds 
carrying  the.  resistance  factor. 

(5)  Develop  control  of  mistletoe  in  young  western  pine  stands; 
this  disease  is  a  major  factor  in.  decreasing  growth  on 
millions  of  acres  of  forest,  and  is  ruinous,  to  reproduction. 

(6)  Determ.ine  distribution.,  host  range,  .and  control  methods 

of  a  fatal  new,  root  disease  of  western  pine  on  several  National 
forests.  . "  . 

i 

(7)  Intensify  v/ork  on  epidemic  .f  orest  diseases  of  unknown  cause' 
and  needing  solution  before  control  measures  ca'n"be.  recommended, 
.such  as  the  di.sastrous  litt.le'  le'af  of.  nine,"  which  threatens 

the  future  of.  the  most  profitable  pine,  on  oyer  ,4n’  million 
acres  .of  southern.  ,f  orest , 

Plan  .of  l7prk:'  ^lTee.dPd  addit'i'pnal  disease  work' would  "be  undertaken  by 
placing  trained  pathologists  at  f.ie Id  locations  in  the-. South, Hew . 
England,  the  Southwe'st,  and  the  far  ’lest.  The  wo'rk  would'  be' 'conduc¬ 
ted  mainly  at  existing  laboratories  and  field  stations,  or  on  com¬ 
mercial  logging  operations  or  experimental  forests  of  the  Forest 
Service,  and  in  cooperation  v;ith  other  agencies. 
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(3)  An  increase  of  $10,000  under  Project  (“b)  to  develop  and  increase 
strains  of  'blii^ht-resistant  chestnuts: 

Olpj ective :  To  develop  and  increase  for  farm  woodlot  plant‘in,e:,-  strains 
and  stock  of  "blight-resistant  chestnuts  as  a  source  of  ' -durable  poles 
and  fence  posts,  and  of  tannin  and  edible  nuts. 

The  Problem  and  Its  Significance;  Chestnut  blight  eliminated  -a  very 
important  source  of  tannin,  poles,  posts,  and  edible  nuts  from  the 
South  and  East,  rendering  millions  of  acres  of  land  less  profitable 
because  the  products  from  the  species  that  replaced  the  killed  native 
chestnut  are  in  general  less  valuable  to  the  farmer.  Such  loss  will 
continue  until  equally  profitable  strains  of  disease-re si'st-ant  chebtnut 
or  of  some  other  species  which  is  not  present  naturally  are  established 
on  the  farm  woodland  formerly  occupied  by" the  chestnut. 

A  program  of  Oriental  exploration,  seed  introduction,  breeding,  and 
experimental  planting  has  demonstrated  that  Oriental  chestnuts  have 
promise  as  replacement  for  the  dead  American  tref^s.  Some  strains 
that  have  been  tested  in  different  regions  on  various  sites,  al¬ 
though  not  equal  to  the  American  Chestnut  in  some  respects,  are 
worthy  of  trial  planting.  Many  pure  Oriental  strains  and  hybrids 
between  the  Oriental  and  AmCTican  chestnut  should  be  multiplied  and 
extensively  tested.  Some  strains  that  are  valuable  for  posts  and 
as  durable  poles  for  rural  electrification  produce  in  addition 
abundant  sweet  nuts  of  .larger  size  than  the  American  nut. 

The  American  chestnuts  are  still  being  cut  for  tannin  and  furnish 
about  60  percent  of  our  domestic  vegetable  tannin  supply  for  making 
leather.  Many  blight-resistant  Oriental  •  chestnuts  have  as 

high  tanrin  content  as  .the  American,  and  some  strains  have  much 
higher,  shoxAfing  promise  of  eventually  replacing  the  American  chest¬ 
nut  as  a  source  of  tannin.  The  selection,  propagation,  and  testing 
of  high-yielding  Oriental  strains  should  be  intensified  as  soon  as 
possible,  since  m^ny  years  are  needed  to  complete  such  tests. 

Plan  of  Work;  Experimental  plantings  of  many  ^strains  of  introduced 
and  hybrid  chestnuts  in  various  climatic  regions  from  Maine  to 
Georgia  and  west  .to  Iowa  would  be  further  .evaluated,  the  most 
valuable  blight-resistant  strains  determined,  and  arrangement s 
made  for  supplies  of  seed.  Through  cooperation  with  the  U.  S. 

Eorest  Service,  the  Soil  Conservation  Service,  Tennessee  Valley 
Authority,. .State  foresters,  and  other  agencies,  the  trees  would 
be  grown  and  distributed  to  farmers  through  the  .respective  agencies 
for  woodlot  plantings.  These  larger  plantings  .would  serve  as 
large-scale  regional  test  .plots  of  different  selected  ,  strains..  In 
addition,  the  production  of  improved  new  blight-resistant  .strains 
would  be  expedited  by  increased  breeding,*  and  the  best  of  these 
propagated  for  private  orchard  plantings  for  seed  production.  The 
increased  funds  would  be  used  at  our  laboratories .at  the  University 
of  Georgia,  Athens,,  and  at  BeltsVille,  Maryland.  .  3 
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WRK  UNDER  THIS  APPROPRIATION 

Objective t  The  broad  objective  of  the  -work  in  forest  diseases  is  to  in¬ 
crease  the  value  of  trees  and  to  enhance  the  returns  from  timber  and 
forest  products,  by  reducing  the  occurrence  of  diseases  and  decay,  or 
by  the  development  of  management  practices  which  reduce  the  detrimental 
effects  of  diseases.  Currently  important  aims  are  to  preserve  the 
health  of  forest  and  shade  trees  and  to  prevent  damiage  from  decay  organ¬ 
isms  to  wood  in  its  numerous  uses.  Immediate  objectives  include  develop¬ 
ment  of  (1)  tree  varieties  resistant  to  specific  diseases;  (2)  forest- 
management  practices  to  avoid  losses  from  heart  rot  and  other  diseases; 
(3)  improved  methods  of  inspection  and  grading  to  avoid  deteriorated 
wood  without  needless  rejection  of  valuable  material; -and  (4)  improved 
practices  which  v/ill  prevent  decay  in  aircraft,  boats,  buildings,  and 
other  places  where  wood  is  used.  To  attain  these  objectives,  attention 
is  given  to  causes  of  disease  and  deterioration,  to  factors  by  v;hich 
they  are  influenced,  and  to  methods  of  control. 

The  Problem  and . its  Significance;  Diseases  cause  great  damage  in  forests. 
Heart  rots  alone  make  it  necessary  to  cull  nearly  11  percent  of  the  gross 
volxime  of  the  annual  saw-timber  cut.  Diseases  not  only  destroy  wood  but 
increase  logging  costs  and  labor  requirements  because  many  trees  when 
cut  are  found  to  have  too  little  sound  wood  to' cover  the  expense  of  fell¬ 
ing  and  bucking. 

It: is  im.portant  not  only  to  combat  disease  but  also  to  learn  how  to 
better  estimate  the  damage  already  done.  Recent  trends  in  forestry  in¬ 
tensify  these  needs.  Fortunately,  partial  cutting  is  being  substituted 
■for.  clean  cutting  in  many  areas.  In  relatively  fev^r  timber  species  has 
it  been  worked  out  hovf  to  tell  which  trees  are  decay-lihble  and  vdiich 
can  be  safely  left  standing  until  a  later  cutting,  or  hov\r  much  the  wounds 
made  during  selective  logging  increase  the  decay  hazard  to  the  trees 
left  standing.  Improvement  operations  in  second-grovrth  stands  may  fail 
if  disease  aspects  are  neglected.  Forest  and  erosion-control  plantings 
are  hampered  by  diseases  that  dwarf  or  kill  young  trees.  Disease  epi¬ 
demics  destroy  shade  and  ornamental  trees,  leave  city  streets  without 
trees,  and  reduce  property  values.  Much  of  the  lumber  now  being  sold 
is  from  second  growth  and  has  ,a  high  proportion  of  sapwood,  which  makes 
it  liable  to  decay.  New  problems  have  arisen  in  the  protection  of 
boats,  aircraft,  wooden  buildings,  and  of  wood  and  fiber  containers. 
Production  of  rosin  and  turpentine  is  a  major  industry  in  the  South. 
Safeguarding  the  new  methods  for  stimulating  rosin  flow  and  controlling 
diseases  that  affect  the  freshly  cut  faces  of  trees  are  important  fac¬ 
tors  in  this  industrj,^. 

General  Plan;  This  work  is  directed  to.  the . solution  of  current  disease 
problems  in  connection  v/ith  timber  management,  wood  utilization',  and 
destructive  forest  and  shade  tree  disease  epidemics.  Laboratory  and 
controlled  field  tests  are  conducted  in  cooperation  with  the  Forest 
Service,  the  Soil  Conservation  Service,  the  Bureau  of  Entomology  and 
^lant  Quarantine,  the  National  Park  Service,  State  experiment -stations, 
municfipalities ,  and  nurserymen.  Most  of  the  field  workers  are  located 
at  Forest  Service  headquarters. 
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Progress  and  Current  Programs; 

Pathological  factors  in  the  production  of  turpentine  and  resint  Treat¬ 
ment  of  chipped  faces  of  turpentine  pines  with  sulfuric  acid  greatly 
increases  the  flow  of  gum  so  urgently  needed  now,  but  questions  have 
been  raised  as  to  the  effect  on  the  trees.  Tests  in  cooperation  with 
the  U.  S,  Forest  Service  show  that  after  4  years  of  acid  treatment  the 
trees  are  in  vigorous  condition,  v/ith  no  indication  of  any  decline  in 
health.  Chemical  tests  indicate  that  the  treated  trees  have  suffered 
no  impoverishment  of  their  normal  carbohydrate  supply,  A  large-scale 
study  showed  that  acid  treatments  did  not  predispose  the  trees  to  dry 
face,  a  destructive  disorder  resulting  in  the  cessation  of  flow  of  gum. 

Little-leaf  disease  of  pine.  Little  leaf  disease  is  nov/  clearly  es¬ 
tablished  as  a  very  serious  factor  in  reducing  the  production  of  short- 
leaf  pine  saw  timber  on  large  areas  in  the  southeastern  Piedmont.  The 
disease  continues  to  kill  trees  in  areas  v/hero  it  has  been  present  for 
several  years,  and  has  appeared  in  new  areas  where  it  was  not  known  to 
be  present  in  1941. 

The  cause  of  little  leaf  remains  obscure  and  the  disease  is  one  of  the 
most  important  unsolved  silvicultural  problems  in  the  South.  It  occurs 
on  all  of  the  Piedmont  soil  types  and  is  not  related  to  weather  or 
soil  moisture  conditions.  Analyses  of  soil  and  of  needles  from  dis¬ 
eased  pines  show  no  deficiencies  in  nutritional  elements  except  nitrogen. 
Nitrogen  content  was  shown  to  be  low  in  the  diseased  leaves  and  the  trees 
have  responded  quickly  to  heavy  applications  of  nitrate  of  soda  to  the 
soil.  Deficiency  of  nitrogen  in  the  diseased  trees  may  not  be  due  en¬ 
tirely  to  nitrogen  depletion  of  the  soil.  It  may  have  some  other  sig¬ 
nificance  in  relation  to  the  complex  little-leaf  problem  and  is  being 
investigated.  Researches  are  also  focused  on  the  possible  role  of  soil- 
and  root-inhabiting  fungi  in  the  development  of  the  disease  and  on  the 
possibility  that  an  infective  virus  may  be  the  casual  agent.  These 
problems  are  difficult  and  not  easily  or  quickly  solved. 

On  an  area  of  1,000  acres  in  the  Sumter  National  Forest  in  South  Carolina 
the  possible  value  of  eradication  for  control  of  little  loaf  is  being  ( 
tested,  as  reported  previously.  Frequent  inspections  of  the  area  are 
made  and  newly  affected  trees  are  removed  as  fast  as  they  develop  posi¬ 
tive  symptoms.  If  the  incidence  of  nev;  cases  is  reduced  by  eradication, 
when  compared  with  the  incidence  in  an  adjoining  check  area  on  which  dis¬ 
eased  trees  are  not  removed,  it  will  cast  light  on  the  possible  in- 
• fectious  nature  of  the  disease  and  on  the  practicability  of  eradication 
for  it's  control. 

In  the  meantime  recommendations  previously  made  for  management  of  stands 
affected  by  little  leaf  have  not  been  changed.  The  Forest  Service,  the 
States,  and  private  owners  are  urged  to  cut  and  utilize  as  much  diseased 
timber  as  possible  during  the  current  timber  shortage.  The  dis'eased 
trees  deteriorate  rapidly  in  the  stands  after  death. 

Dutch  elm  disease,  phloem  necrosis,  and  other  elm  diseases?.  Stocks  of 
American  elm  seedlings  carefully  selected  for  possible  resistance  to 
Dutch  elm  disease  have  been  maintained  in  our  nursery  at  Morristown, 

New  Jersey.  Seedlings  and  hybrids  that  have  resisted  the  disease  in 
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inoculation  tests  are  being  propagated,  but  sufficient  stock  has  not 
yet  been  obtained  to  permit  release  of  the  material.  Stock  of  the 
disease-resistant  European  elm,  Christine  Buisman,  is  ready  for  release 
this  year  to  arboretums  and  the  nursery  industry. 

Field  plot  studies  to  determine  whether  Dutch  elm  disease  can  be  con¬ 
trolled  by  sanitation  of  local  areas  are  being  continued  in  New  Jersey 
in  cooperation  with  the  Bureau  of  Entomology  and  Plant  Quarantine  and 
with  State  authorities. 

Phloem  necrosis  of  elm,  a  highly  infectious  virus  disease,  continued  to 
spread  and  kill  large  numbers  of  elms  in  the  Ohio  and  the  Mississippi 
River  Valleys.  Work  has  begun  in  the  newly  invaded  Mis  sour i-Kansas 
area  with  headquarters  at  the  University  of  Missouri  for  vrork  on  the 
disease  in  the  area  vrest  of  the  Mississippi,  Attempts  to  reduce  spread 
through  control  of  insect  vectors  by  spraying  are  in  progress.  Selection 
of  disease-resistant  stock  has  been  continued  at  the  Columbus,  Ohio 
field  station  with  very  encouraging  results.  Some  of  the  more  promising 
stocks  will  be  sent  to  Kansas  City  in  the  spring  of  1946  for  testing  in 
that  area. 

Disease -resistant  chestnuts;  Yfork  has  been  continued  on  the  selection 
and  hybridization  of  Oriental  chestnuts  for  the  purpose  of  securing  high- 
quality  trees  resistant  to  chestnut  blight.  A  serious  root  rot  of 
American  chestnut  greatly  reduced  the  stand  of  this  species  in  the 
southern  States.  Researches  have  shown  that  the  Asiatic  selections  re¬ 
sistant  to  chestnut  blight  are  also  resistant  to  this  root  disease. 

Tests  on  resistance  of  hybrids  betvreen  the  Asiatic  chestnuts  and  the 
American  chestnuts  to  both  of  these  diseases  are  in  progress.  In  the 
testing  of  the  different  introductions  of  chestnuts  from  Asia,  one  strain 
from  the  general  vicinity  of  Nanking  is  showing  up  especially  well. 

Some  of  the  best  of  the  trees  planted  out  18  years  ago  are  tall  enough 
to  give  every  indication  that  they  will  make  small  telephone  poles.  The 
nuts  of  this  strain  are  of  good  quality.  Many  additional  strains  need 
widespread  testing  to  determine  which  ones  are  best  suited  for  different 
parts  of  the  country. 

Current  disease  problems  in  National  Forests  and  National  Parks;.  T^ar- 
time  consumption  of  lumber  stimulated  timber  cutting  on  National  Forests 
and  new  pathological  problems  have  arisen  demanding  consideration.  In 
■the  West  assistance  has  been  giv«n  the  Forest  Service  in, establishing 
marking  principles  and  in  modifying  requirements  for  disposal  of  logging 
slash  and  defective  trees  in  a  new  logging  operation  in  stands  of 
California  red  fir  and  white  fir  on  the  Shasta  National  Forest.  In 
another  forest  increased  cutting  of  ponderosa  pine  was  advised  to  pre¬ 
vent  serious  losses  from  crown  rust  which  kills  mature  trees.  This 
disease  was  found  at  nevf  locations  in  Arizona  and  New  Mexico. 

Experimental  mistletoe  control  plots  v/ere  inspected  on  the  La  Sal 
National  Forest  in  Utah,  the  Coconino  National  Forest  in  Arizona,  and 
the  Deschutes  National  Forest  in  Oregon.  On  the  La  Sal  Forest  mistle¬ 
toe  vra.s  removed  from  test  areas  in  1930  and  again  in  1935.  Control  of 
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the  pest  on  ponderosa  pine  hy  these  operations  has  been  very  effective. 
Previously,  practically  nothing  was  knovm  about  the  control  of  dwarf 
mistletoe  and  these  results  are  of  particular  value  in  planning  further 
operations. 


Y^hen  fire  sweeps  through  a  coniferous  stand,  problems  in  management  of 
the  damaged  timber  arise  instantly.  Determination  must  be  made  of  how 
badly  the  stand  has  been  damaged,  Which  trees  have  been  killed  and 
must  be  salvaged,  v^hich  can  be  left,  and  whether  selective  logging  can 
be  practiced.  Study  of  fire -damaged  stands  revealed  that  the  degree  of 
damage  to  the  lower  trunk  is  of  greater  value  than  the  extent  of  scorche 
foliage  in  determining  probable  tree  survival,  and  deserves  more  attention 
by  foresters  marking  trees  for  salvage. 


In  the  East  some  strains  of  otherwise  desirable  hybrid  poplars  were  found 
to.be  very  susceptible  to  a  killing  canker  disease.  The  danger  of  use 
of  these  susceptible  strains  alone  in  establishing  poplar  p  an  a  ions 
for  pulpwood  or  other  purposes  has  been  pointed  out. 


A  fungus  called  Pomes  annoaus  that  infects  pine  roots  without  indica  ions 
of  its  presence  on  the  surface,  has  been  found  to  be  a  factor  in  the  dy¬ 
ing  of  pines  in  large  areas  in  parts  of  the  West.  The  fungus  spreads 
through  the  roots  from  tree  to  tree  and  is  able  to  attack  pines  of 
sizes  and  ages.  Trees  dying  from  it  are  normally  . 

after  which  there  is  usually  no  way  of  determining  the  primary  cause  of 
death  of  the  tree  without  an  examination  of  the  roots.  On  this  account, 
survey  is  difficult  and  estimates  of  the  prevalance  of  this  roo 
and  the  amount  of  timber  killed  by  it  have  not  yet  been  obtained.  Kill¬ 
ing,  appears  to  be  confined  largely  to  forests  on  loose  soils  in  the 
drier  parts  of  the  pine  range. 


A  potentially  dangerous  new  pine  canker  was  recently  discovered  in  th 
South,  and  has  been  found  predominately  on  Virginia  pine  but  ^l^o  o 
other  hard  pines  in  the  vicinity  of  Asheville,  North 

canker,  caused  by  a  fungus  of  the  genus  Pusarium,  _ commonly^attacks  the 
central  leader  branch  but  side  branches  are  also  invaded  and  kille  . 
The  disease  is  being  called  resin  canker  because  of  the  large 
pitch  flow  and  pitch  soaking  that  accompanies  invasion  ^ 

the  parasite.  Where  the  disease  originated  and  its  possible  presen 
tribution  in  the  United  States  are  not  known. 


natural  decay  resistance  of  different  woods;  Follomng 

ij.  S.  -black  locust  and  oak  species  previously  reported,  a  special  se 

of  a;celerated  latorato^y  decay  tests  on  ty 

completed.  Nearly  6,000  specimens  from  trees  of  39  species  suppll  y 
Forest  Service  survey  parties  were  tested  by  inoculation  wi 
decay  fungi,  together  with  600  specimens  from  principal  U.  S.  ^peci 
foroompanson.  From  the  same  sources  2,000  small  stakes  had  been  set 
in  soil  at  points  in  Central  America  and  the  United  States,  on  pa 
whirfina/examinations  have  been  made.  Striking  f  ^ . 
found  between  different  species;  oak  from  the  remarkab  , 

covered  by  the  Forest  Seryice  in  Costa  Rica  proved  more  resistant  thc,n 
U.  S.  Yhite  Oak.  The  heartwood  of  some  of  the  tropical  species  w 
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found  to  contain  chemicals  highly  toxic  to  fungi.  In  most  casos  the 
outer  heartwood  proved  more  resistant  than  the  inner.  Even  the  sapwood 
of  many  of  the  tropical  species  proved  surprisingly  resistant  tu  the 
brown-rot  fungi  important  in  the  U.  S.,  but  were  susceptible  to  one  of 
the  white  rots,  indicating  need  for  tests  with  others  of  the  white-rot 
fungi.  The  results  to  date  are  being  summarized. 

Discolorations  evaluated  in  aircraft  lumber  species:  With  the  continued 
demand  for  high  grade  wood  for  certain  types  of  aircraft,  the  studies 
that  had  resulted  previously  in  better  understanding  of  the  significance 
of  defects  and  discolorations  in  plyv/ood  made  from  eastern  hardwoods  was 
extended  to  lumber  of  Sitka  spruce,  western  hemlock,  and  Noble  fir.  It 
v/as  found  that  several  of  the  commoner  discolorations  do  not  indicate  de¬ 
cay  or  significant  loss  in  strength  and  hence  lumber  containing  such  dis¬ 
colorations  need  not  be  rejected  because  of  them.  A  new  question  arose 
in  connection  with  the  use  of  birch.  A  stain  of  different  type  from 
that  previously  studied,  complicated  inspection  at  two  of  the  pro¬ 
peller  factories.  This  was  found  due  to  infection  with  a  fungus,  and 
therefore  to  indicate  that  the  lumber  had  not  been  properly  dried.  How¬ 
ever,  the  wood  containing  this  strain  fungus  was  shovvii  to  retain  normal 
strength  except  where  incipient  infection  with  decay  fungi  has  occurred 
with  it.  * 

Protection  of  green  lumber;  Much  construction  lumber  is  being  shipped 
without  seasoning,  sometimes  to  destinations  requiring  months  in  transit. 
This  often  results  in  inconspicuous  infections  by  decay  fungi,  potenti¬ 
ally  much  more  important  than  the  staining  fungi  against  which  pre¬ 
vious  experiments  v/ere  mainly  directed.  Incipient  decay  which  has  not 
seriously  weakened  the  wood  by  the  time  it  reaches  destination,  can  con¬ 
tinue  to  develop  and  damage  structures  built  with  the  lumber  in  situ-' 
at ions  where  it  can  not  dry  out  promptly.  Special  tests  have  been 
partly  completed  with  green  lumber  bulk-piled  after  various  chemical 
dipping  treatments.  The  chemicals  developed  for  stain  control  have  been 
found  quite  as  effective  against  decay,  even  in  lumber  kept, moist  in 
solid  piles  for  many  months  of  moist  storage.  The  use  of  borax  to  re¬ 
place  part  of  the  scarcer  chemicals  in  the  dipping  solutions,  pre¬ 
viously  found  successful  in  sbain  control,  appears  equally  successful 
in  hindering  decay.  Steps  are  being  taken  to  determine  quantitatively 
how;  much  loss  in  strength  results  from  different  lengths  of  moist 
storage  and  how;  long  the  protection  by  the  treatments  can  be  expected 
to  last. 

In  special  tests  made  on  hickory  and  dogwood  used  for  textile  picker 
sticks  and  shuttle  blocks,  the  chemical  dips  previously  developed  f«r 
other  species  proved  effective  and  harmless.  The  information  was 
supplied  to  the  interested  agencies  and  w;ill  be  published. 

Protection  of  wooden  containers;  Mold  growrth  on  nailed  w;ooden  boxes 
is  objectionable  because  it  tends  to  obscure  labels  and  greatly  de¬ 
tracts  from  the  appearance  of  the  containers,  A  simple  dipping 
treatment  has  been  found  to  control  molding  of  boxes  nearly  as  well 
as  the  more  elaborate  and  expensive  treatments  formerly  employed,  and 
with  less  danger  of  skin  irritation  to  workmen.  The  treating  bath 
consists  of  a  water  solution  of  sodixun  pentachlorphenate  and  com¬ 
mercial  borax. 


1 
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(e)  Soils,  Fertilizers,  ancj  Irrip:ation 


Appropriation  Act,  1946  . ■ . . . . . . .  $913,000 

Anticipated  supplemental  for  additional  costs  due  to  the 

Federal  Employees  Pay  Act  of  1945  .  +105,000 

Total  anticipated  available,  1946  . . . . . . . . . . 1,018, 000 

Budget  estimate,  1947  . .  .. . . . . .V. . . .  .'.".Ti .V'.",.. .' .7.  7.  i,'505,000 

Change  for"  194?:’  . . . . . . . 

Overtime  decrease  -17,700 

Increase  . +504,700  ' . .  +487,000 


PROJECT  STATEI.I]NT 


Project 

1945 

1946 

(estimated) 

1947 

(estimated) 

Increase  or 
decrease 

1.  Soil  management  and 

fertilization  for  crop 
production  . . 

2.  Irrigation  practice, 

drainage,  and  salinity 
control  . 

3. '  Dry-land  management 

4.  Soil  classification 

¥139,315 

123,050 

192,490 

$157,200 

272,950 

210,190 

$157,710 

273,600 

210,730 

+$510  (I) 

+650  (1) 
+540  (1) 

(  +1,890  (I) 

for  crop  production  ,, 

5.  Fertilizer  materials 

138,750 

166,750 

568,640 

(+220,000  (2) 
(+180,000  (3) 

and  improvement  . 

6.  Evaluation  and  man- 

170,320 

193,210 

194,320 

+1,110  (1) 

agement  of  soils  for 
agricultural  use  in 
Alaska . . . . . 

50,000 

+50,000  (4) 

7.  Repair  and  recondi¬ 
tioning  of  physical 

facilities  at  field 
stations  ... . . 

50,000 

+50,000  (5) 
-17,700 

8,  Overtime  pay  .,.'... 
Covered  into  Treasury- 'as 
miscellaneous  receipts. 

116,736 

17,700 

Public  Law  529  ....... 

85 

-  - 

-  - 

_  _ 

Unobligated  balance  .... 

16,678 

-  - 

■  _ 

_  _ 

Total  available  . 

897,424 

1,018,000 

1,505,000 

+487,000 

Anticipated  supplemental 

- 

-105,000 

-  - 

Total  estimate  or  ap- 

propriation  (1945 
adjusted  for  compara¬ 
bility)  . . 

897,424 

913,000 

l,505;oo0- 
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.  .  INCREASES,  OR  DECREASES 

The  net  increase  of  $1+87,000  for  1947  consists  of  the  ;i)17,700  decrease 

for  overtime,  and  the 'following; .  ■’*  ^  " 

(1)  Increases  totaling '!j{l4 <700 i  distributed  by  projects  as  indicated  on 

the  Pro ject 'Statement "for 'placing  oh  a  fall-year  basis  in  1947>''  ' 

within-grMe  'salary  'advancements  'which  ‘are  'estimated  to  be  in  effect 

for  only  a  part  of  the  fiscal  year  1946. 

(2)  An  increase  of '|220, '000 'under  Pro. ject  4  foi"  soil 'classification  and 

mapping  in  the  national  cooperative  soil  survey  program; 

Objective;  To  investigate  and  classify  the  farm  soils  of  the  United 
States .  to  determine  -their-use  f  or  ...specific .  crops  .  under,  defined  .raanag.e.- 
ment  practices  in  terms  of  yield  and  maintained  productivity;  and  to 
plot  ,  the  soil  on  detailed  soil  maps.  ., s.o.  that  the.  res.ulta  ..of  .  research 
and  experience  on  each  soil  type  may  be  applied  by  the  individual 
farmer  to  his  own  land.' 

The  Problem  and  its  Significance;  Great  numbers  -of  farmers  follow  crop¬ 
ping  systems  and  metiiods  of  soil  management  vriich  lead  to  progressively 
lower  yields  and  soil  depletion.  Soils  vary  .frpm  farm  to  farm,  and 
recommendations  for  their  use  and  management  must  be  in  specific  terms 
for-  each  soil  type,  A  :large  body  of  scientific  knowledge  exists  upon 
v/hich  to  base  specific  recommendations  for  improved  crop  and  soil  man¬ 
agement,  yet  this  know'ledge  cannot  :be  applied  effectively  to  individual 
farms  without  a  knowledge  of  the  kinds  of  soil  on  each  farm.  Adequate 
soil  maps  are  essential,  therefore/  to  realize  completely  the  ultimate 
objective  of  crop  and  soil  research  carried  on  -by  -the  Department  and 
State  Agricultural  Experiment  Stations  at  a  cost-  of  many  millions  of 
dollars.  Less  than  half  of  the  rural  lands  in  the  United  States  now 
have  adequate  soil  maps.  It  is  imperative,  therefore  that  the  balance 
be  mapped  as  rapidly  as  possible  so -that  all  'farmers  may  .utilize  re¬ 
search  information  most  effectively,  -w 

The  Bureau  has  the  responsibility  for  leadership  in  the  national  soil 
survey  program  and  to  correlate  all  soil  classification  and  naming 
throughout  the  country.  The  added  .support  id  necessary,  to  meet  this 
responsibility  effectively  through  cooperation  "iiiith  the  State  Agricul¬ 
tural  Experiment  Stations  and  Federal  agencies  dealing  with  agricultural 
land,  especially  the  Soil  Conservation  Service.-  . 

The  critically  .Inportant  differences  occurring  among,  soils  in. every  area 
modify  the  results  of  fertilization,  liming^  tillage,  drainage,  irriga^ 
tion,  erosion  control,  .and  other  cultural  practices  on  almost  every  farm. 
They  affect  the  performance  of  various  crops  .and  crop  varieties  and  .the 
occurrence  of  plant  diseases.  All  research  dealing  ymth  soils  and  soil- 
plant  relationships  must  take  definite  soil  types  into  account  and  be 
interpreted  on  .that,  basis ,  .  The  results  of  such  research  .then  may  be 
applied  to  area's "■Idrdvm  'to  have'  soils  like  those  oh  'vlh'ich'' the  research' 

■was  conducted.  Soil  classification  and  soil  maps  become  the  medium  for 
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applying  these  findings  on  individual  farms.  They  arc  an  essential  part 
of  the  soil  and  crop  research  program. 

In  order  to  insure  the  complete  coordination  of  the  Bureau’s  plant  and 
soil  research  in  all  areas  it  is  highly  important  that  Bureau  personnel 
participate  in  the  field  v^ork  of  the  survey  in  each  Stg,te  .and  in  its 
interpretation.'  This  would'  insure  that  the  soil  survey-  as  a  summation 
of  ■  all  research  and  experience' on  the  soil  types  involved  v/ill  be-  a- 
sound  base  for  use'  by  the  Extension  Service  and  other  agenci-es  in  farm 
programs . 

Plan  of  Y/ork;  Survey  activities  are  conducted  in  cooperation  with  the 
State  Agricultural  Experiment  Stations,  the  Soil  Conservation  Service 
and  other  interested  agencies  in  order  to  maintain  accuracy  of  stand¬ 
ards  and  definition  and  to  prepare  detailed  soil  maps  first  for  areas 
where  most  needed.  The  order  in  v^hich  areas  are  taken  up  will  be  de¬ 
termined  by  agreement  as  to  the  relative  urgency  of  the  adjustment 
problems.  All  interested  agencies  contribute  to,  developing. the  plan 
of  v.'ork  for  each  sur^/ey  according  to  the  character  of  the  area  and  the 
primary  function  of  completed  maps.  The  supervisory  scientists  of  the 
Bureau  have  final  responsibility  for  establishing  the  soil  cla,ssifica- 
tion  and  for  insuring  uniformity  of  name  and  definition  for  the  soil 
types  according  to  the  national  system  of  soil  classification.  The 
program  would  permit  the  Bureau  to  cooperate  in  the  field  surveys  in 
about  35  States. 

(3)  An  increase  of  i|))18Q,Q00  under  Project  4  f'or  the  compilation  of  soil 

maps  and  the  preparation  of  soil  maps  .and  reports  for  publica.tion  for 

which  field  work  is  completed: 

The  Problem  and  its  Sigriificancc;  During  several  years  previous  to  the 
war,  contributions  of  the  State  Agricultural  Experiment  Stations  and 
other  interested  agencies  to  the  national  cooperative  soil  survey  pro¬ 
gram  increased  rapidly  in  relation  to  the  facilities  of  the  Bureau  for 
compiling  and  drafting  the  maps  for  publication.  During  the  war  the 
•  problem  was  f'urther  aggravated  by  the  difficulty  of  obtaining  skilled 
draftsmen.  As  a  result,  a  backlog  of  some  70  vitally  needed  soil  sur¬ 
veys  have  accumulated  that  should  be  placed  in  form  for  general  use  as 
rapidly  as  possible.  =  : 

Soil  maps,  together  v;ith  the  descriptions  and  interpretations  of  the 
soil  types  shown  on  the  map,  are  critically  needed  to  assist  farmers 
in  making  necessary  adjustments  in  their  farming  systems.  The  back¬ 
log  of  some  70  soil  surveys  for  which  the  field  v/ork  has  been  completed 
but  which  are  unpublished  represent  a  large  investment  of  public  funds 
the  benefits  of  which  can  only  be  partially  realized  until  the  maps 
and  reports  are  published  and  made  generally  available.  Important  use 
is  made  of  the  completed  field  work  by  county  agents  and  other  agricul¬ 
tural  technicians  with  photographic  copies  of  the  field  sheets  but 
such  use  is  incomplete  and  is  limited  to  a  few  individuals.  The  early 
publication  of  these  Emportant  surveys  would  be  an  important  contribu¬ 
tion  to  adjustments  in  farm,  cropping  and  soil  conservation  programs. 
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Careful  estimates  have  been  made  of  the  total  amount  of  work  required 
to  complete  this  backlog  of  70  surveys,  including  the  compilation  and 
drafting  of  the  soil  maps  and  the  necessary  typing  and  editing  of  the 
reports  that  accompany  them.  It  is  proposed  to  do  the  job  in  2  years. 

(4)  An  increase  of  ^50,000  under  Project  6  to  determine  the  character, 

crop  adaptability,  imanagement  requirements,  and  location  of  the  princi¬ 

pal  soil  types  suitable  for  agricultural  use  near  existing  proposed 

rural  or  urban  settlem^ents  in  Alaska; 

Objective;  To  develop  basic  information  regarding  crop  adaptability, 
yields,  and  management  requirements  for  the  principal  soil  types,  and 
soil  maps  showing  their  location,  in  order  to  give  recommendations  to 
established  farmers  and  prospective  settlers  as^to  txho  .  suitability  of 
specific  tracts  of  land  for  agricultural  use  and. as  to  appropriate 
cropping  systems  and  soil  management. 

The  Problem  and  its  Significance;  The  agricultural  potenti-alities  v/ithin- 
Alaska  arc  of  greatly  increased  concern  because  of  the  development  of 
other  industries  and  especially  of  communication  centers  in  the  Terri¬ 
tory.  Local  sources  of  food  arc  urgently  needed  and  many  people  are 
seeking  opportunity  as  farmers  in  Alaska.  Yet  the  amount  of  soil  suit¬ 
able  for  farming  is  limited  and  much'  of  it  is  intermingled  with  land 
not  -suitable.  Further  because  of  the  short  growing  season  and  very  long 
summer  days,  cropping  systems  a.nd  soil  management  methods  'will  be  re¬ 
quired  different  from  those  follovrcd  in  the  United  Sta.tes.  Experience 
ha.s  already  demonstrated  that  economical  farming  for  local  markets  can 

be- carried  out  ■  on  ^ some  of -the  soils  vdth  proper  •mianagement'. . But  unless 

settlers  avoid  the' unsuitable  lauid  and- adopt' soil  mana.gement' practices 
adapted  to  the  special  soil  conditions  in  Alaska,  failures" arc  inevit¬ 
able — failures  that  will  result  in  severe  losses  to  individuals  and 
communities  and  in  the  creation  of  serious  social  problems. 

With  accurate  soil  maps  of  areas  of  prospective  settlement  and  definite 
recommendations  for  the  use  and  management  of  the  specific  soil  types 
as  developed  by  research  and  the  analysis  of  experience  to  date,  such 
failures  may  be  avoided  and  orderly  settlement  expected. 

Plan  of  Vifork;  The '  investigations  vvculd  be  conducted  in  cooperation  with 
the  Alaska  Agricultural  Experiment  Station.  The  principal  types  of  soil 
to  be  found  in  settled  areas,  and  in  other  areas  of  agricultural  promise 
near  rural  or  urban  settlements,  would  bo  examined  to  determine  their 
character,  crop  adaptability,  mana.gem.cnt  requirements,  and  extent*  The 
v;ork  would  be  initiated  in  two  important  areas  the  first  year. 

Generalized  soil  miaps  showing  the  extent  and  distribution  of  soil  typos 
woifLd  be  prepared  for  the  regions  of  agricultural  promise,  and  detailed 
soil  maps  of  experimental  areas  and,  as  rapidly  as  possible,  of  agri¬ 
cultural  ajid  potential  agricultural  communities.  Growing  crops,  and 
grasses  would  be  studied  in  relation  to  soil  conditions,  and. samples 
of  the  soils  would  be  collected  and  a.nalyzed,  along  with  enough  samples 
of  vegetation,  to  establish  the  principal  chemical  relations  that  affect 

■  the  nutritive  va.lue. 


Field  oxperimcrits*  would  be  established  on  sovoral_,of  tb^.  ■pi’incipal  soil 
typos  to  dotorininc  their  responses'.' to  “the  use ’;of 'fertilizers,  lime,  and 
other  approve’d  .lij.c'mageirient  practices:.*  ' 'This  woric  would 'be  .done  in  conjunc¬ 
tion  with  the  testing  of  ..cereal  an'd  forage  crops  "in  the  field. 

At  the  Experiment  Station,  -  a  laboratory  would  be;  set  iip  and-  equipped 
for  carrying  out  the  routine  physical  'And  chemical  analyses  necessary 
in  conducting , field 'investigations  ahd  interpreting  the  soil  classifica¬ 
tion  and  results  .  of  ..plot  experiments.  '  ... 

From  the  observations  made  .in  the.  field,  from  the  "results  of  the  prelim¬ 
inary  research  carried  on  cooperatively  v>fith  the_  agronomists;,  ^ind  from 
the  analysis  of  experience' on  existing  farms,' the  crop  adaptability, 

•  yields,'  and  management  requirements  for  each  soil  type  would' be  developed 
in  definite' form  for. use  in  making  recommendations  to  established  farmers 
and  prospective  settlers  regarding  the  suitability  of  specific  lands  for 
use  and  as  to  appropriate  crop  rotations  and  systems  qf  soil  vnanagement . 

The  field  'investigations  v/ould  be  carried  out  and  expressed  in  terms  of 
the  international' methods  and  nomenclature  so  that  full  advantage  may 
bo  taken  of ■ experience  obteinod  in  northern  Europe,  northern  Asia,  and 
northern  Canada.  Tovirard  this  end,  arrangements  for  cooperation  with 
Canadian  soil  scientists  \YQuld-be-,made,'  and  perhaps  later,  with  those 
of  the  Soviet '  Union.  ;  '  '  ■ 

(5)  -^n  increase  of  i(}>5Q,D0Q  (Project  7,  non-recurring)  for  repair  and  re¬ 

conditioning  of  physical  facilities  at  field  stations,  for  which  an  over¬ 
all  justification  statement  has  been  included  previously  in. those  Explana- 
tory  Notes  under- the  •  appropriation  "Field-  Crops;-" 

This  inCrea.se  is  requested  to  paint  -  and -repair  laboratoiy  and  office  build¬ 
ings,  implement  sheds,  seed  storage  houses  and  other  services  buildings; 
repair  fences,  irrigation  and  drainage  installations,  roads,  .v/a'ter  supply 
and  sevfage  disposal  s^’-s terns;  and  is  essential  to  reduce  the  backlog  of  re¬ 
pair  and  reconditioning  work  which  accumulated  during  the  war. 

The  increase  is  estimated  by  locations -as  folloavs: 


Bard,  California  . 

.'.$5,000  * 

Lawton,  Oklahoma  . . . . 

_ $2,500 

Akron,  Colorado  b . f . . . 

..  3,000 

Vfoodward,  Ok'lairioma  . . 

Huntley,  nOntana  . . . . . 

Hermiston,  Oregon  , . . 

'i-itchell,'  'Nebraska  . . . 

...  4,00.0 

Newell,  South  Dakota 

....  4, 500 

Fallon,  Nevada  '  . 

..  3,700 

Big  Sprang,  Texas  ... 

....  2,000 

'-'Tucumcari,  Nex^r  Mexico  . 

2,000 

Dalhart,  Texas  . 

....  2, 000 

Kandan, “North  Dakota  . 

..,.6,800 

Sheridan,  Wyoming  . . . 

_  1,000 

,50,000 
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WORK  UHDER  THIS  APPROPRUTIOH 

OT^jective:  The  hroad  objective  of  the  research  program  on  soils, 
fertilizers,  and  irrigation  is  to  advance  public  and  farm  welfare 
through  developing  information,  methods,  and  materials  to:  (l) 
maintain  and  rebuild  the  nation's  vital  soil  resources;'  (2)  maintain 
and  increase  fertility  while  producing  crops  on  the  most  economical 
sustained  basis;  (3)  serve  in  helping  to  effect  adjustments  in  land 
use  to  meet  changes  in  national  requirements;  (4)  aid  in  insuring 
a  more  stabilized  and  profitable  agriculture  in  dry-land  and  irrigated 
regions;  and  (5)  increase  farm  income  to  encourage  and  support  a  high 
standard  of  living.  More  specific  objectives  are  as  follows: 

(a)  To  develop  soil-management  methods,  including  fertilization, 
liming,  crop  rotations,  tillage  practices,  and  other  means  of 
improving  soils  to  maintain  maximum  economical  production  on 

a  permanent  basis. 

(b)  To  develop  improved  soil-management  and  crop-production 
.  practices  that  will  make  possible  the  most  efficient  use . of 

limited  rainfall  on  different  soil  types  in  the  Great  Plains 
and  other  semiarid  regions. 

(c)  To  devise  effective  irrigation  and  drainage  methods  and 

practices  to  mainta.in  production,  and  determine  corrective 
mea^sures  for  injurious  salt  concentrations  in  soils  and  in  ir¬ 
rigation  and  drainage  waters..  .  , 

(d)  To  classify  soils  in  ar.a.tiona,l  system,  determining  their 
potential  productivity  under -.ada-P ted  cropping  a.nd  improved 
management,  and  mapping  their  distribution  for  use  in  applying 
improved  soil  management  and  land  use  on  individual  farms. 

(e)  To  develop  inpiroved  and  cheaper  fertilizers  and  more  ef¬ 
fective  methods  of  use. 

The  Problem  and  its  Significance:  The  basic  problem  in  soil  management 
is  to  maintain  and  improve  soil  fertility  under  cropping  systems  that 
are  profitable  and  permanent  for  the  wide  range  of  soil  types  and 
climatic  conditions  in  the  United  States.  Abundant  evidence  points 
to  widespread  deterioration  in  the  inherent  productivity  of  American 
soils.  This  deterioration  has  reduced  the  beneficial  effects  on  crop 
yields  that  should  have  accrued  from  great  improvement  in  crop  varieties, 
the  use  of  fertilizers,  land  drainage  and  more  efficient  cultural 
practices.  This  deterioration  is  occurring  even  on  the  best  level  lands 
where  erosion  is  .insignificant,  although,  of  course,  erosion  ha,s  speeded 
the  process  greatly  in  many  areas.  Often  erosion  docs  not  begin  until 
the  protective  vegeta-tive  cover  has  been  starved  out  by  soil  depletion. 

Results  of  studies  for  a  31"year  period  by  the  Ohio  Agricultural  Ex¬ 
periment  Station  on  Wooster  silt  loam  soil  show  that  a  good  management 
system  yielded  annual  net  returns  of  $3^  e.cre  and  a  poor  system 
only  $7  per  acre.  Furthermore,  soil  productivity  in  the  poor  system  is 
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still  declining  at  a.  rate  estimated  at  10  percent  in  10  years-,  ^^rhereas 
soil  productivity  in  the  good  system  is  being  steadily  increased.  This 
illustrates  what  is  happening  to  soils  clsevrhere  in  the  nation  under 
poor  or  indifferent  soil  management,  and  the  possibilities  for  developing 
effective  management  practices.  Proved  methods  of  good  soil  management 

■  have  been  worked  out  for  relatively  few  soils,  and  in  most  areas  in¬ 
formation  is  needed  on  the  effects  of  present  practices  and  what  changes 
should  be  ma,de. 

■  '  War  and  postwar  conditions  have  produced  many  problems  relating  to 
-'■fertilizers  and  their  use.  Imports  of  certain  fertilizer  materials  have 

been  stopped.  In  the  face  of  a  world  shortage  of  fertilizers  and  an 
increased  world  demand,  we  are  exporting  more  than  normal  amounts.  The 
'war.  produced  important  changes  in  fertilizer  technology  as  a  result  of 
the  introduction  of  new  fertilizer  materials  and  caused  a  great  increase 
in  capacity  for  nitrogen  fixation  and  sulfuric  acid  production.  One  of 
the  important  problems  is  the  effective  incorporation  in  our  civilian 
economy  of  war  plants  suitable  for  the  production  of  fertilizer  materials. 
This  involves  integration  with  the  conservation  of  our  fertilizer  mineral 
.  resources  and  a  sound  soil  management  and  use  program.  The  importance 
'  o’f  the  fertilizer  and  lime  problem  was  recognized  by  the  Department  in 
the  formation  of  a  Departmental  Committee  on  National  fertilizer  and 
lime  Policy,  'which  formulated  a  publication  ’'A  National  Policy  on  Lime 
and 'fertilizer  Materials. "  ' 

Problems  which  require  a  concerted  attack  include,  among  others;  Soil- 

meaagemen't  practices  to  improve  soils  and  maintain  productivity  in  all 
parts  of  the  country,  involving  rotations,  cover  crops,  green  manures, 
and  the  use  of  soil  amendments  and  fertilizers  as  related  to  different  ' 
crops  grown  .on  different  soil  types;  soil-fertilizer  relationships, 
including  methods  to  increase  the  availability  of  phosphate  and  potash 
fertilizers  in  certain  soils;-  the  development  and  maintenance  of  de¬ 
sirable  soil  tilth  so  essential  in  economic  crop  production  and  in  the 
maximum  con  servant  ion-  of  soils;  soil-management  and  fertilizer  practices 
necessary  to  produce  profitable  crops  under  irrigation  and  on  dry  lands 
on  a  sustained  basis;  development  of  new  fertilizer  materials,  fertilizer 
‘  combinations,  methods  of  manufacture,  and  testing  the  properties  and 
values  of -fertilizers  in  order  to  reduce  farm  costs  of  f  ertiliz.ers ; 
classification  and  mapping  of  soils  to  provide  information  on  'the  soils 
of  individual  fa.rms  which  can  be  used  to  translate  soil-management 
.  practices,  fertilizer  needs,  and  crop  adaptation  into  the  operations 
of  each  farm. 

G-eneral  Plan:  Investigations  relating  to  soil  ma,nagement  and  fertili¬ 
zation  for  crop  production  are  being  closely  correlated  with  the  work 
of  State  agricultura-1  experiment  stations.  This  is  also  true  of  the 
work  with  fertilizers,  tirhere,  as  a  new  fertilizer  is  developed,  it  is 
tested  at  several  State  stations,  as  well  as  at  the  Bureau's  s-tation 
at  Beltsville,  14aryland. 

Coopers-tive  dry-land  management  investigations  are  conducted  at: 

(a)  field 'stations  maintained  by  this  Bureau  at  Akron,  Colorado; 

Huntley,  Montana;  Tucumcari,  New  Mexico;  Mandan,  North  Dakota;  laxirton 
and  Woodward,  Oklahoma;  N’ewell,  South  Dakota;  Big  Spring  and  Dalhart, 


-  250  - 

Texas;  and  Sheridan,  Wyoming!;  and  (h)  at  substations  maintained  by  the 
respective  States  at  Colby,  Garden  City,  and  Hays,  Kansas;  Ha-vre  and 
Moccasin,  Montana;  Korth  Platte.,' Nebraska;  Dickinson,  Worth  Dakota; 
Pendleton  and  More,  Oregon;  and  Archer,  Wyoming.  At  these  .stations 
facilities  are  provided  also 'for  v/ork  coopera,tive  with  various  divisions 
of  the  P-ureau,  such  as  Fruit  and  Vegetable  Crops  .and  Diseases,  Cereal 
Crops  and  Diseases,  and'Fora,ge  Crops  and  Diseases;  with'  other  agencies 
of  the  Department,  such  as  the  Soil  Conservation  Service;  and  with  the 
State  Agricultural  experiment  stations  of  the  several  States. 

Irrigation-practice,  drainage,  and  salinity-control  investigations  are 

conducted  primarily  at  field  stations,  supplemented  by  necessary  labor¬ 
atory  experiments.  These  field  stations  are  located  oh  Federal  reclama¬ 
tion  projects  and  the  facilities  available  are  used  for  cooperative 
investigations  by  other  divisions  of  the  Bureau  of  Plant  Industry,  Soils, 
and  Agricultural  Sigine.ering,  by  the  Bureaus  of  Animal  and  Dairy  Industry, 
and  by  the  several  State  experiment  stations.  The  use  of  land  and  of  ' 
irrigation  wa-ter  has  been  provided  by  the  Btireau  of  Beclamation,  and  j 

this  agency  also  has  contributed  some  buildings  and  special  aid  in  land  ^ 

leveling  and  ditch  construction.  The  field  sta-tions  are  located  at 
Huntley,  Montana,;  ,Wewell,  South  Dakota;  Scottsbluff,  Webraska;  Fallon, 
Weva.da;  Bard,.  California;  and  Hermiston,  Oregon.  Cooperative  investi¬ 
gations  are  conducted  also  a,t  a  State  Branch  Experiment  Station  at 
Prosser,  Washington.  P.esearch  covering  field  studies  of  crop  adaptation, 
soil  management,  irrigation  practices,  soil-water  relations,  and  plant 
disease  and  nema,tode  control  is  being  expanded  in  1946  at  Bard,  California, 
Hermiston,  Oregon,  and  Prosser,  Washington;  and  initiated  at  Yuma, 

Arizona,  to  provide  information  needed  in  the  development  of  the  newly 
irrigated  lands  in  the  Lower  Colora,do  and  Columbia  Basin  areas. 

Investigations  on  salt  constituents  of  irrigation  and  drainage  water 

involve  cooperation  with  corporp„te  irrigation  districts  and  the  Depart¬ 
ment  of  Interior's  Bureau  of  Reclamation,  Geological  Survey,  and  Office 
of  Indian  Affairs.  These  agencies  collect  samples  , of  irrigation  and 
drainage  waters  at  appropriate  gaging  stations  where  the  volume  of  dis-  d 
charge  is  regularly  measured.  These  water  samples  with  the  discharge  ^ 
data  are  sent  to  the  laboratory  at  Riverside,  California,,  where  the 
water  is  analyzed  and  the  quantities  of  salt  constituent  conveyed  past 
ea,ch  Station  are  computed.  Thus  the  annual  input  and  output  of  dis¬ 
solved  sa,lts  (the  annual  salt  balance)  of  an  irrigated  district  is 
determined,  'If,  in  any  districts,  the  salt  balance  is  adverse,  that  is, 
if  the  salt  input  exceeds  the  output,  remedial  measures  are  indicated. 

Fertilizer  and  lime  investigations  include  studies,  on  the  production,  .■ 
technology,  and  efficiency  of  fertilizer  p,nd  liming  ma,teri‘als  and  mixed 
fertilizers.  Rapid  p.dvances  in  technology  of  mixed  fertilizers  have, 
introduced  many  problems  and  increased  the  volume  of  research  directed 
to  assist  farmer  cooperatives  and  other  manufacturers  of  mixed  fertilizers. 
Analytical  procedures  for  fertilizer  analysis  and. control,  receive- con¬ 
tinuing  revie\sr  and  research. 

Studies  on  domestic  and  world  resources,  production,  trade,  and  con¬ 
sumption  of  fertilizers  and  liming  materials  includ.'o.o'  m:'j.';>  .-I ■  '.i  n,'*''- 
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are  conducted  in  cooperation  with  State  and  Federal  agencies.  This 
includes  studies  in  cooperation  with  other  agencies  of  the  factors  in¬ 
fluencing  trends  in  fertilizer  consumption  in  different  parts  of  the 
country  and  the  effect  of  fertilizer  consumption  on  the  maintenance  of 
soil  fertility. 

Soil  surveys  are  conducted  cooperatively  with  appropria,te  State  agencies, 
especially  the  State  agricultural  experiment  stations,  and  with  the  Soil 
Conservation  Service,  the  Tennessee  Yalley  Authority,  and  other  Federal 
agencies.  In  the  fiscal  year  19^6,  all  field  work  on  regular  soil  sur¬ 
veys  is  conducted  hy  Sta.te  soil  survey  organizations. 

Scientists  of  tha  Bureau  also  cooperate  with  other  public  agencies  in 
developing  agricultural  and  land  programis  that  involve  needs  for  a 
knowledge  of  soil  and  for  the  interpretation  of  soil  maps  and  other 
soil  research.  These  cooperating  agencies  include  the  Bureau  of 
Agricultural  Economics,  the  Farm  Credit  Administration,  the  Soil  Con¬ 
servation  Service,  the  Farm  Security  Administration,  the  Tennessee  Valley 
Authority,  the  Forest  Service,  the  Bureau  of  Reclamation,  and  the  Bureau 
of  Indian  Affairs.  • 

For  effectiveness,  soil-survey  work  i's  coordinated  on  a  national  basis 
so  that  sp.milan  soils,  are  everywhere  given  the  -same  names  and  descrip¬ 
tions  in  all  States.  At  the-  same  time,  the  State  scientists  contribute 
their  detailed  local  experience.  This  cooperative  basis  makes  it 
possible  to  have  the  benefits  of  both-  local  and  national  experience  and 
to  develop  a  common  nomenclature  that  fits  the  local  conditions. 

The  Bureau  not  only  sees  that  soil  types  are  accurately  and  uniformly 
defined 'and.  mapped  but  a,lso  coordinates  '  the  results  of  plant  and  soil 
research  with  the  findings  regarding  soil  types  and  soil  groups  recognized 
in  the  system  of  classification..  It  is  through  the  medium  of  soil  classi¬ 
fication  and  soil  maps  that  much  of  the  Bureau's  work  finds  application 
to  specific  fields,  far.m.s,  and  rural  communities. 

Progress  and  Current  Programs ; 


V 

Soil  lianagement  and  Fertilization  for  Crop  Production: 

Corn  ’  f  ertiliza.tion  studies;  A  program  of  regional  s-tudies  was  in-^ 
aug era t edriir~19Waimedat •  r arising  the  yield  of  feed  crops  in  the 
South,  and  thereby  removing  one  of  the  major  impediments  to  increased 
livestock  production.  The  work  includes  experiments  to  determine  the 
potentialities  for  increa-sing  the  yield  of  corn  under  various  soil 
conditions  at  eleven  locations  distributed  in  the  Coastal  Plain  and 
Piedmont  regions  uf  North  Carolina.  In  addition  to  the  variation  in 
soil  conditions.,  the  seasonal  conditions  in  19^^  ranged  from,  very  dry 
to  near::;  optimum  moisture.  The  results  clearly  indicated  that  corn 
yields  can  be  Increased  far  beyond  the  present  levels  by  a,dequate 
fertilization  combined,  vrith  the  use  of  adapted  hybrids  and  closer 
planting.  '  .  •  ' 
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The  amount  of  nitrogen  applied  was  the  most  important  factor  in  all 
eleven- experiments.  The  largest  increase  due  to  fertilization  was 
from  19  to  107  .hushelSj-per  acre  and  the,  lowest  was’  from'21  to’ 53  “bushels; 
the  former  under  good:  moisture  conditions  and  the  latter  under  ■  droughty- 
conditions .  The  high  yields  were  obtained  in  Hoke  County  on  a  sandy 
loam  soil.  Without  nitrogen,  19  bushels  of  corn  per  acre  were  obtained; 
but  v/ith  120  pounds  ,  of,;  nitrogen,  IO7  bushels  total,  or  SS  bushels  in¬ 
creased  yield  was  obtained.  Intermediate  applications  of  nitrogen 
from  20  to  SO  pounds  per  acre,  ga,ve  corresponding  yield  increases. 
Throughout  the  range  1.4  pounds  of  nitrogen  gave  one  bushel  increase 
of  corn. 

Doubling  the  corn  yield  in  ITorth  Carolina  in  the  next  ten  years  does 
not  seem,  to  be  an  unreasonable  goal.  '  An  increase  of  10  bushels  per  acre 
•vrould  make  up  the  entire  feed  grain  deficit  of  the  State  and  doubling 
the  yield  (about  20  bushels  increase)  would  be  of  untold  value  in  de¬ 
veloping  the  livestock  industry  of  the  State.  The  wprlc  was  expanded 
to  include  similar  experiments  in  South  Carolina,  in  1945. 

Depletion  of  soils  in  the  Northern  G-reat  Plains;  Recently  completed 
studies  of  soils  from  the  longtime  crop  rotation  and  cultural  experi¬ 
ments  a,t  Mandan,  North  Da^kota,  show  that  under  the  cropping  systems 
generally  .followed  in  the  area,  these  natura,lly ‘fertile  soils  are  being 
depleted  a,t  a  rate  that,  if  continued,  may  have  serious  consequences 
in  reducing  crop  yields.  The  magnitude  of  the  depletion  is  reflected 
by  the  changes  in  organic  carbon  and  nitrogen  contents  of  the  soils. 
Continuous  cropping  of  wheat,  oats,  barley  and  corn  showed  losses  of 
carbon  from  17  to  39*5  percent  and  of  nitrogen  from  15  to  37  percent. 
These  losses  were  smaller  in  all  cases  than  in  those  where  continuous 
cropping  alternated  with  fallow.  With  alternate  fallow  the  lessen  of 
carbon  varied  from  27  to  44  percent  and  for  nitrogen  from  25  to  4l  per¬ 
cent.  A  rotation  of  corn,  wheat  and  oats  without  manure  gave  a  carbon 
loss  of  3^*4  percent  and  nitrogen  of  35  percent.  With  manure  the  loss 
in  ca,rbon  was  only  5  percent  and  for  nitrogen  there  was  a,n  increase  of 
2  percent.  Only  where  manure  is  used  is  no  depletion  of  the  soil 
evidenced. 

Release  of  fixed  phosphorus  in  soil;  Tl|e  fixation  of  phosphorus  in 
acid  soils  has  long  been  known  to  reduce  greatly  the  recovery  of  ap¬ 
plied  phosphorus  by  crops.  Experiments  are  continuing  to  determine 
the-  best  rate  of  phosphorus  application  in  relation  to  the  amount  of 
a,ccumulated  phosphorus  in  the  soil  which  may  be  utilized  in  plant 
growth.  A  survey  was  ma,de  of  the  phosphorus  fertility  status  of  soils 
from  commercial  potato  farms  in  Maine,  Long  Island,  New  Jersey,  Maryland, 
and  North  Carolina.’  Samples  of  soil  from  these  farms  were  analyzed  for 
comparison-  of  s,vailable  phosphorus  in  the  soils.  Most  of  the'  soils 
samples  from  Long  Island,  New  Jersey,  and  North  Carolina  contained  very 
high  amounts  of  a-^ilable  phosphorus,  and  those  from  Maryland  and  Maine, 
moderate  to  low  amounts.  The  a,bsorption  capacities  of  feine  soils  were 
found  to  be  high  but  those  of  soils  from  other  states  were  medium  rbn 
lovr.  The  Coastal  Plain  soils,  which  are  generally  sandy,  contained 
less  than  7^  clay  and  had  a,  very  lovr  phosphorus  fixing  ca,pa,city.  It 
vras  not  unusual  in  this  survey  to  find  potato  soils  vdth  relatively 
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high  fixing  capacity  v;hich  had  accumulated  an  excess  of  I5OO  pounds 
per  acre  of  phosphoric  acid  as  a  result  of  intensive  use  of  commercial 
fertilizer  extending  over  a  n\imher  of  years.  With  fuller  knowledge 
of  the  rate  at  which  fixed  phosphorus  in  soils  is  released  as  plant 
food,  more  efficient  utilization  of  fertilizer  phosphorus  will  he 
possible,  with  resulting  reduction  in  fertilizer  expenditures  hy  growers. 

Irrigation  Practice,  Drainage,  and  Salinity  Control; 

Good  soil  management  increases  crop  yields  under  irrigation;  Abundant 
evidence  points  to  the  value  of  employing  improved  soil  management 
practices  to  obtain  higher  crop  yields  under  irrigation,  and  at  the 
same  tine  raise  the  level  of  soil  fertility,  increase  the  economy  of 
crop  production,  and  preserve  the  natural  soil  rescurces. 

Average  crop  yields  for  an  IS-year  period  of  a  "maocimum  production" 
experiment  at  the  H\intley,  Montana  field  station  are  more  than  100  per¬ 
cent  greater  than  the  farm  average  on  the  project,  and  substantially 
higher  in  every  case  tha<,n  selected  rotations.  The  maximum  production 
practices  included  the  crop  rotations,  manure  and  fertilizer  applications 
tillage,  cultivation^  and  other  practices  considered  best  for  the  region. 

Control  of  salinity  of  irrigated  soils;  In  order  to  maintain  the  pro¬ 
ductivity  of  irrigated  soils  it  is  essential  to  know  the  salinity  trends 
in  the  soil  as  affected  by  salt  content  of  water  used  and  by  irrigation 
and  drainage  practices.  Varying  q_uantities  of  soluble  salts  are  car¬ 
ried  by  irrigation  v;ater  into  the  soil.  If  the  rate  of  removal  in 
'drainage  water  is  not  equal  to  the  addition  of  soluble  salts  by  irriga¬ 
tion  vrater,  an  unfavorable  salt  ba-lance  results.  In  many  instances 
this  trend- of  alkali  accumulation  is  slov/  and  the  effects  at  first  will 
not  be  readily  discernible  in  crop  yields.  When  a  serious  alkali  con¬ 
dition  develops  considerable  difficulty  is  usually  experienced  in  re¬ 
claiming  the  soil  and  restoring  productivity. 

The  Bureau  is  currently  engaged  in  following  the  salinity  trends  in 
soils  of  the  irrigated  areas  as  related  to  salinity  in  irrigation  water, 
in  soils,  and  in  drainage  water.  An  example  of  this  work  is  a  recent 
salt  balance  study  of  the  Sunnyside  Valley  Irrigation  District  in 
California..  The  outputs  of  water  and  of  soluble  salts  in  drainage  water 
vrere  4l  and  1S5  percent  respectively  of  the  input  during  1943,  and  3^ 
and  171  percent  during  1944. 

As  indicated  from  these  results  the  sa.lt  balance  in  this  irrigation 
district  is  favorable.  The  management  pra.ctices  are  removing  in  drain¬ 
age  v;a.ter  the  dissolved  salts  fa.ster  than  they  are  being  deposited  by 
the  irrigation  water.  This  is,  opposite  from  results  previously  obtained 
in  the  Imperial  and  Yuma  Valleys,  where  heavy  accumulations  of  salt  were 
found  to  be  taking  place,  information  that  formed  the  basis  for  exten¬ 
sive  drainage  undertakings..  -Such  studies  are  instrumental  in  preventing 
development  of  alka,li  conditions  in  many  irrigated  areas. 
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Dry-land  Management; 

■  ■  ■  .  r’" 

Farming  system  developed  for  Central  Plains;  As  a  result  of  experi¬ 
ments  in  crop  rotation  and  cultural  methods  conducted  at  the  Akron, 

Colo.  Field  Station  since  I9O8,  a  farming  system'  suited  to  the  western 
part, .of  the  Central  Plains  has  been  developed  in  the  form  of  a,  "basic 
"but  flexi"ble  4ryear  rota.tion.  This  rotation  is  (l)  fallow;  (2)  winter 
wheat  on  fa.llpw;  (3)  grain  sorghums  and' "beans  in  alterna,te  strips  on 
winter, wheat  stu"b"ble  land;  and  ,(4)  fora.ge  sorghums,  grain  sorghums,  or 
proso  millet  on  the  sorghum  land,  and  oats  and  "barley  on  the  "bean  land. 

A  part  of  the  sorghum  in  suoh.' a  rotation  may  "be  replaced  "by  corn, 
especially  on  the  sandier  soils,  in  v;hich  case  spring-sown  small  grains 
could  follow  the  corn..  -  - 

•1 

'  This  rotation  utilizes  the  tv;o  most  important  crops  of  the  section — 
winter  vidieat  and  sorghums;  provides  for  the  stora,ge  of  water  "by  fallow- 
•  ing;  reduces  chances  of  failure  in  any  yea.r  "by  using  crops  that  make 
their  maximum  demands  for  i«ra,ter  at  different  seasons,  and  provides  "both 
money  crops  and  feed  crops  for  livestock.  The  type  of  agriculture  "best 
.  suited  to  the  area  appears  to  "be  livestock  raising  supplemented  "by  cash 
crop  production.  Throughout  the  cropping  system  there  is  great  need  to 
he  waiter  conscious  and  to  conserve  in  the  soil  as  much  as  possible  of 
the  rainfadl;  hut  even  where  this  is  done,  safety  demands  the  accumula¬ 
tion  of  feed  reserves  during  favorable  periods  for  use  in  years  of  ex¬ 
treme  drought  and  low  production. 

Investigations  shovr  pla.ce' of  crop  residues  in  dry-farming;  Tillage 
investigations  at  dry-land  field  stations  have  long  included  methods 
that  (1)  1  eave  all  the  crop  residues  on  the  surface,  (2)  lea.ve  a  portion 
of  the  residues  on  the  surfa.ce,  and  (3)  bury  the  residues  by  plowing. 
Annual  results  have  sometimes  varied  considerably  among  these  methods, 
but  the  average  moisture  storage  and  the  average  yields  of  crops  from 
the  three  methods  have  been  about  the  same,  except  for  one  location  in 
the  Columbia  River  Rasin  where  lack  of  nitrogen  was  a  controlling  fa,ctor 
and  crop  residues  on  the  surface  depressed  yields.  Crop  residues  on 
the  surface  are,  however,  of  va.lue  for  controlling  erosion  by  both  wind 
and  water.  The  results  to  date  indica.te  tha.t  emphasis  should  be  placed 
on  their  erosion  preventing  fea.tures,  with  special  regard  to  the  long¬ 
time  effects  of  erosion,  rather  than  on  their  effect  on  yield,  in¬ 
tensive  investigations  are  being  continued  with  implements  that  are 
designed  to  cultivate  the  soil  and  kill  moisture  bonsuming  weeds  with 
little  distur.bance  of  the  stubble  cover. 

Soil  Classification  for  Crop  Production: 

leaking  and  publishing  soil  maps;  Although  field  scientist's  "normally 
engaged  in  making  new  soil  maps  have  been  occupied  with  studied  of  the 
soil  requirements  and  potential  distribution  of  special  war  crops  and 
food  crops,  substantia,!  progress  has  been  made  in  developing  vitally 
needed  soil  maps  by  personnel  in  cooperating ' State  organizrations.^  About 
1,085,000  acres  were  examined  and  mapped  in  detail'  by'  cooperating' 
scientists  in  the  States.  The  publication '  of '  reports  and' ma.ps' was 
greatly  curtailed  by  the  ¥ar  d'uring  the  past  year.'  Five  printed  reports 
vfith  colored  maps  were  issued  during  the  year,  bringing  the  total  number 
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of  pulslished  surveys  to  1,540.  The  new  reports  vrere  for  Macon  County, 
Ala.;  Tishomingo  County,  Miss,;  the  Big  Horn  Valley  ?xea,  Mont.; 
Huntingdon  County,  Pa.;  and  Kittitas  County,  Wash, 

Soil  data  help  Army  and  Havy;  Continued  and  increased  assistance,  based 
upon  the  large  collection  of  domestic  and  foreign  soil  samples  and  the 
personal  knowledge  of  the  scientists,  was  given  the  past  year  to  the 
Army,  Havy,  and  other  war  agencies  regarding  soil  conditions  in  this 
and  other  countries  in  relation  to  food  production,  airport  construction, 
trafficahility  for-  tanks  and  other  military  vehicles,  camouflage, 
cha.ra,cter  of  terrain,  and  associated  problems  concerned  with  the 
occupation  of  foreign  areas. 

Fertilizer  Materials  and  Improvement; 

Befluorinated  phosphate  rock;  Befluorina,ted  phosphate  rock  is  being 
manufactured  commercially  for  the  first  time  by  several  companies  and 
the  Tennessee  Valley  Authority.  Befluorinated  rock  is  the  outcome  of 
work  carried  on  by  the  Bureau  over  a  number  of  years.  Heating  phosphate 
rock  with  silica  in  the  presence  of  steam  at  temperatures  of  l400  to 
l600°C.  volatilizes  the  fluorine  and  converts  the  phosphorus  into  a 
readily  available  form.  The  product  is  suitable  for  use  as  a  fertili;- 
zer,  and  is  important  as  a  source  of  mineral  phosphate  low  in  fluorine 
for  animal  feeds. 

Heating  in  fertilizer  mixtures;  Investigations  of  heating  in  fertili¬ 
zer  mixtures  have  definitely  esta^blished  that  spontaneous  combustion 
is  possible  in  certain  mixtures  containing  ammonium  nitrate  and  organic 
material.  Oxidizing  reactions  initiated  by  the  presence  or  forma,tion 
of  free  a,cid  have  been  found  responsible  for  the  heating.  The  reactions 
may  be  a,rrested  by  the  addition  of  ammonia,  or  other  neutralizing  agents 
in  proper  amounts.  The  principle  factors  involved  and  the  limitations 
on  conditions  have  been  determined  for  many  mixtures.  An  article  has 
been  published  on  the  possibility  of  spontaneous  combustion  and  its 
prevention.  A  Bepa,rtment  circular  has  been  issued  on  the  explosibility 
and  fire  hazard  of  ammonium  nitrate,  pointing  out  the  possible  dangers 
and  malting  recommendations  for  the  safe  handling  of  commercial  ammonium 
nitrate  as  a  fertilizer.' 

Factors  influencing  fertilizer  consumption;  An  intensive  study  was 
made  of  data  collected  on  the  consumption  of  fertilizers  and  a  critical 
examination  made  of  the  relationship  of  fertilizer  consumption  to  farm 
income  and  other  factors  likely  to  exert  appreciable  influence  on 
fertilizer  use.  It  was  found  that  income  from  marketing  of  crops  plus 
Government  payments  is  more  highly  correlated  v/ith  expenditures  for 
fertilizers  than  a,ny  of  the  other  factors  examined.  Hinety- three  per¬ 
cent  of  all  fluctuations  in  expenditures  for  fertilizers  bet^^een  191I 
and  19^3  v;ere  accompanied  by  corresponding  fluctuations  in^three  factors: 
(1)  the  cash  income  from  marketing  crops  plus  Government  payments  the 
previous  year  (2)  the  income  in  the  yean  of  fertilizer  purchase  (3)  the 
proportion  of  the  previous  year’s  income  remaining  after  expenses  of 
production  axe  deducted.  Fifty-six  percent  of  deviations  of  fertilizer 
expenditures  from  the  average  are  accounted  for  by  similar  fluctuations 
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in  income  from'  crops  plus  G-overnmeht  payments;  twenty-eight'  percent 
"by  fluctuations  in  the  saffle  year's  income;  and  nine  percent  hy  changes 
in  the  proportion  of  the  prey ious  year's  income  remaining  after  de¬ 
ducting  production  expenses.'  '  Sleven  percent  are  unexplained  and  are 
prohahly  due_to  other  fa.ctors.  The  previous  year's  income  has  less 
than  average  'influence  in  Peruisylvania,  more  in'  South  Ca-xolina,  and 
is  of  little  importance  in  the  Central  States, 

Example  of  peacetime  research  utilized  in  war;  '  As  a  result  of  re¬ 
search  started  some  years  before  the  war,  a  method  for  surface  area 
measurements,  developed  for  use  in  measuring  the  amount  of  surface  in 
soils  hy  the  absorption  of  gases  at  low  temperatures,  has  proven  to 
be  of  great  value  in  the  petroleum  industry  for  the  development  of 
cracking  ca^talysts;  and  in  the  paint  industry  for  increasing  the  cover¬ 
ing  powers  of  pigments.  The  production  of  high  octane  gasoline  during 
the  war  was  greatly  aided  by  the  Bureau's  work  on  the  nature  of  clays 
and  the  measurement  of  surfaces  of  solids.  Clays  and  related  compounds 
are  the.  only  type  of  cracking  catalysts  now  used  for  the  production  of 
high  octane  gasoline.  The  activities  of  these  catalysts  are  strongly 
dependent  upon  the  extent  of  their  total  surface  area.  Similar  re¬ 
lations  are  fundamental  for  the  use  of  catalysts  in  many  chemical 
processes. 


(Continued  on  next  page) 
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(f )  Agricaltural  Engineering 

Ap-oropriation  Act,.  19^6  . . .  .  . 

Anticipated  supplemental  for  additional  costs  due  to 

the  Federal  Employees  Pay  Act  of  1945  . 

Total  anticipated  available,  1946  . . . 


Budget  estimate,  1947  . . 

Change  for  1947^ 

Overtime  decrease .  -  7,200 

Increase  . . .  ./l26,200 


PROJECT  STATEimiT 


$445,500 

/  46,000 

491.500 

610.500 


/ii9,ooo 


Project  ■ ' 

■  1945 

1946 

( estimated) 

,  1947 

( est  imated) 

Increase  or 
decrease 

1.  Farm  mechanical  equip¬ 
ment  . ' . 

2.  Farm  structures  and  re¬ 
lated  investigations.... 

$160,290 

52,690 

$165,220 

146,700 

$240,330 

147,540 

(/$  l,Q10jl) 

(/  74,000  (2) 

4  g4o  (1) 

3.  Mechanical  processing 

of  farm  products . 

191,200 

139.920 

140,470 

/  550  (1) 

4.  Utilization  of  electric 
povrer  on  farms.... . 

6.795 

3i,g6o 

31,260 

5.  Investigations  to  de¬ 
velop  agricultural  en- 

gineering  practices 

needed  for  agricultural 

/12,500  (3) 

development  in  Alaska... 

— 

12,500 

6.  Repair  and  recondition- 

ing  of  physical  facili¬ 
ties  at  field  stations 

and  laboratories . 

7.  Overtime  pa,y.  ^ .  . . . 

4i,62g 

7,200 

37,300 

/37,300  (4) 
-7,200 

Covered  into  Treasury  as 

miscellaneous  receipts. 

Public  Lav;  529 . 

Unobligated  balance. ....... 

\  72 
S.S57 

— 

- - 

— 

Total  ava.ilable . 

461,532 

491T500 

6107500 

~7n'9Tooo  ^ 

Anticipated  supplemental. . . 

— 

24"6',o^o 

— 

Total  estimate  or 

appropriation'  (1945  ad¬ 
justed  for  compara¬ 
bility)  . . . 

461,532 

445,500 

610,500 

IKC PEASES  Oii  DECREASES 


The  net  increa.se  of  $119,000  for  1947  consists  of  the  $7,200  decrease  for 
overtime,  and  the  following  : 


-  258  - 


(1)  Increases  totaling  $2,400-,  distributed  by  projects  as  indicated  atove , 

for  nlacing  on  a  full-year  "basis  in  1947.  vdth  in-grade  salary  adva,nce- 

ment  s  \\faich  are  estimated  to  "be  in  effect  for  only  a  part  of  the  fiscal 

year  1946. 

(2)  An  increase  of  $7^>0Q0  under  Project  1  to  develop  adaptations  of 

farm  machines  for  multiple-use; 

013 jective ;  To  study  multiple-use  of  farm  machines  and.  to  develop 
units  that  mil  enable  a  machine  by  certain  changes  to  be  used 
for  two  or  more  field,  operations;  permit  the  farmer  to  h8.ve 
available  machines  or  attachments  x^rhich  can  be  readily  mounted 
and  demoxinted  from  his  tractor;  and  effect  a  standard.izat ion 
of  vrheel  sizes  and  construction. 

The  Problem  and  its  Significance;  About  $300 *000,000  xirorth  of  farm 
machinery  and  equipment,  exclusive  of  tractors,  was  bought  by 
farmers  in  1944.  Most  of  this  includ.ed  individual  machines  for 
individual  operations  -  each  with  a  set  of  wheels,  frame,  and 
other  parts  which  could  serve  in  common  for  tm  or  three  other 
machines.  The  chassis  of  each  machine  weighs  from  l/4  to  l/2  of 
the  weight  of  the  total  machine.  By  providing  a  design  for  a 
multiple-use  machine,  sizable  savings  in  the  farmers'  investment 
costs  are  possible.  Storage  space  vrould  be  held  to  a  minimum,  as 
wuld  the  time  and.  effort  required  to  change  from  one  tool  to 
another. 

Some  multiple-use  equipment  is  available,  such  as  the  tool  bar  to 
which  may  be  attached  mid.dle  busters,  seeders,  or  cultivating 
shovels.  Preliminary  v/ork  on  fertilizer  place.ment  by  Bureau 
engineers  formed  the  backgroxind  for  a  three-in-one  ma.chine  viiich 
forms  the  bed,  plants  the  seed.,  and  places  the  fertilizer  at  the 
proper  location.  Preliminary  work  on  multiple-use  machines  for 
specialty  crops  such  as  sugar  beets,  peanuts,  sweet  potatoes,  and 
sugar  cape  also  has  been  undertaken  by  Bureau  engineers.  The  pea¬ 
nut  harvester  is  one  development  resulting  from  this  w^ork.  This 
machine  digs  twfo  rov;s  of  peanuts,  with  vines  attached.,  kicks  them 
free  of  dirt,  and.  throwrs  them  into  a  single  wdndrow  v/ith  the 
peanuts  on  the  outside  to  facilitate  curing. 

Much  vjork  is  still  necessary  to  cover  the  ^diole  field  of  farm 
machinery  if  the  maximum  benefit  of  the  multiple-use  principle  is 
to  be  fully  realized.  It  appears  possible  to  d.cvise  a  practicable 
combination  i.mplement  x-hereby  the  soil  can  be  aerated,  inverted, 
reduced  to  a  seed  bed,  and  planted  all  in  one  operation,  where 
soil  and:  climatic  conditions  permit.  Field  ensilage  harvesters, 
corn  pickers,  corn  shellers,  and  shredders,  grain  combines  and 
grass  harvesters  should,  be  ad.apted- for  multiple-uses.  Opportunity 
exists  for  d.eveloping  co.mbination  cotton  machines,  such  as  choppers 
and.  cultivators;  and.  co.mbination  portable  driers  for  drj’-ing  hay, 
wheat,  corn,  rice,  and  other  crops.. 
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Many  tractor  nountcd  nachinos  require  excessive  time  to  mount  and 
dismount.  These  include  rov^-crop  cultivators,  corn  pickers,  and 
planters.  Research  is  needed  to  develop  designs  v/hich  reduce  the 
tine  and  labor  to  make  these  changes. 

Standardized  wheel  sizes  wcaild  increase  the  possibilities  of  develop¬ 
ing  multiple-use  machines.  There  are  over  5OO  wheel  sizes  for  dra\m 
farm  machines,  and  standardization  even  to  100  sizes  would  effect  a 
considerable  reduction  in  production  costs  to  be  passed  on  to  the 
farmer  in  lower-cost  machines.  By  using  drop  axles  or  other  con¬ 
struction,  the  size  of  hay  rake,  hay  loader,  cultivator  and  many 
other  farm  machinery  wheels  could  be  standardized  and  designed  for 
using  rubber  tires,  viiidh  would  enable  tlife  farmer  to  reduce  his 
'investment  in  rubber  tires.  He  could  change  tires  from  one 
mnehine  to  another  as  needed  and.  possibly  .make  use  of  old  truck 
tires. 

Greater  use  mil  be  .made  of  fa.rm  machinery  in  the  post-war  period, 
and  research  to  develop  multiple-use  machines  can  contribute  great¬ 
ly  to  increased  efficiency  and  reduced  labor  costs  in  performing 
farm  operations. 

Plan  of  Work;  The  work  would  be  carried  on  in  cooperation  v/ith  the 
Soil  Conservation  Service  and  the  State  Agricultural  Experiment 
Stations  of  California,  G-eorgia,  Indiana,  Kansas,  and  Texas. 

Existing  shops  and  facilities  of  .the  cooperating  agencies  wo\ild 
be  used  as  f8.r  as  possible.  Critical  construction  studies  would 
be  made  of  important  field  machines  and  e3q)erimental  combinations 
of  m.ultiple  units  wrked  out. 

(3)  An  increase  of  $12,300  under  Project  5  to  devel op  and  improve  agri¬ 

cultural  engineering  practices  in  the  production,  processing  and  storage 

of  far.m  products  in  Alaska: 

Objective ;  To  develop  and  adapt  equipment  and  operating  techniques 
for  the  production,  processing  and  storage  of  farm  products  in 
Ala  ska . 

The  Problem  and,  its  Significance;  Agricultural  d.evelopment  of  Alaska 
should,  emphasize  the  nroduction  of  adequate  food,  feed,  and  live¬ 
stock  prod.ucts  for  local  consu.mnti on.  Certain  li.mited.  area's  prod.uce 
large  yields  of  a  variety  of  crops  and.  some  vegetables  and  small 
fruits  can  be  grown  abundantly,  dairying  is  practiced  to  a  limited 
extent  in  so.me  areas.  At  present,  hairever,  a  large  part  of  the 
food  supply  is  Lirported  and  the  need  for  pro viding . add.it ional  sup¬ 
plies  of  hone-grovrn  fo.od.  is  urgent  because  of  the  increase  in 
population  that  is  expected,  in  the  near  future. 

The  provision  of  a-d^equate  ho.me~grpxna;food  supplies  in  Alaska  vdll 
depend  in  la.rge  part  upon  the  development  of  suitable  equipment  and. 
facilities  for  the  prod.uction,  processing,  and  storage  of  farm 
products.  The  long  cold  winters  and.  short  grov/ing  seasons  prevent 
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the  direct  application  of  the  agricultural  engineering  practices 
used  in  the  Continental  United  States.  Long  winters  require  storage 
of  maxiraura  amounts  of  feed,  forage,  and  root  crops  for  livestock, 
and  of  f  mi  its  and  vegetables  for  home  use  or  sale.  Barns  must  pro¬ 
vide  large  space  for  hay  storage  and  large  silos  are  needed  for 
pea  vines  and  other  forage  crops.  J’arm.  homes  .must  he  heated  and 
ventilated  adequately  to  .maintain  healthful  living  condit  ions  during 
the  long  \<\dnter  season.  Heat  and  ventilation  also  are  necessary 
for  livestock  buildings,  particularly  for  dairy  barns,  to  provide 
for  maximum  production.  The  soils  of  Alaska  present  a  serious  drain¬ 
age  proble.m  and  the  perpetually  frozen  subsoil  affects  both  farming 
operations  and  the  construction  of  permanent  farm  buildings.  The 
application  of  engineering  science  to  these  problems  can  be  deter¬ 
mined  only  by  thorough  and  extended  experimentation  in  the  various 
agricultural  areas  of  the  Territory,  .^Ahich  are  quite  dissimilar  in 
climate,  soils,  and  suitability  for  crop  production. 

• 

Plan  of  Work;  The  initial  yea,r’s  work  would  cover  the  establishment  of 
an  engineer  on  a  yea.r-round  basis  in  Alaska  for  work  in  cooperation 
with  Alaskan  agencies.  This  engineer  should  be  particularly  experi¬ 
enced  in  the  storage  of  grains  and  vegetables  and  ha.ve  knov.dedge  of 
the  problems  of  heating  and  ventilating  and  a  broad  general  knowledge 
of  the  entire  field  of  agricultural  engineering  research.  Arriving 
in  the  summer,  he  would  install  in  existing  buildings  recording 
instruments  to  give  a  continuous  and  a^ccurate  record  of  conditions, 
such  as  temperature  and  humidity,  which  affect  the  efficiency  of 
different  types  of  structures.  Throughout  the  winter  season  he 
would- be  engaged  in  studying  the  behavior  of  the  present  installa¬ 
tions,  and  by  the  return  of  warm  weather  would  have  a  complete 
operating  record  of  the  functioning  of  the  present  facilities  as 
well  as  of  their  effectiveness.  He  would  then  be  in  a  position  to 
design  improved  installations  and  to  give  attention  to  other  press¬ 
ing  agricultural  engineering  problems.  Due  to  the  great  difference 
in  climatic  conditions  in  the  various  agricultural  areas,  it  would 
be  necessary  to  conduct  simila,r  experimental  vrork  in  several  areas. 

(4)  ^  increase  of  $37 >300  under  Project  6  (non-recurring)  for  repair 

and  reconditioning  of  physical  facilities  at  field  sta.tions  and  labora¬ 

tories  ,  for  which  a.n  over-all  justification  sta,teaent  has  been  included 
previously  in  these  Explanatory  Hotes  under  the  approprie.tion  ”Pield 
crops".  The  increase  is  estimated  as  follows: 

Auburn,  Alabama;  Paint  and  repair  laboratory  building 
and  shops,  repair  roads,  and  repair  9  experimental 
soil  bins,  each  250x20x3  feet,  replacing  rails  and 
■under  drainage;  repair  storm  water  system  and  replace 
tile  drains  to  prevent  flooding  in  shop  and  garage 
area  and  in  soil  bin  area . $30,000 

Stoncville,  Mississippi;  Paint  and  repair  buildings 

at  the  Cotton  Ginning  Laboratory .  7 » 3QQ 

37.500 
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WORK  UMDiSl  THIS  APPROPRIATION 

Olpjective:  'The  hroad  ohjectives  of  agricultural  engineering  research 
are  to  increase  efficiency  in  farming  operations,  reduce  laTsor  require¬ 
ments,  decrease  the  costs  of  production,  improve  the  quality  of  farm 
products  through  the  use  of  efficient  machinery  and  methods  in  "both 
production  and  such  primary  processing  as  may  te  done  on  farms  and  in 
cooperative  enterprises,  and  develop  safe  storage  facilities  for  field 
crops  and  vegetables.  More  detailed  specific  objectives  are  (l)  to 
improve  existing  and  to  develop  new  types  of  farm  machinery  for  produc¬ 
ing  and  harvesting  field  and  vegetable  crops;  (2)  to  provide  for  more 
economical  and  efficient  placement  and  use  of  fertilizers;  (3)  to  de¬ 
vise  mechanical  means  for  the  control -of  insect  pests  and  plant  diseases; 
(4)  to  improve  eq_uipment  and  methods  in  the  primary  processing  of  cotton, 
flax,  ramie  and  other  field  and  livestock  products;  (5)  tq  devise  safe 
and  economical  storages  for  wheat,  corn,  potatoes  and  other  products; 

(6)  to  design  more  effective  farm  buildings  better  meeting  the  functional 
requirements  of  livestock  and  the  requirements  of  efficient  chore  opera¬ 
tions;  and  (7)  to  devise  and  develop  new  uses  for  electricity  on  farms. 

The  Problem  and  its  Significance:  Agricultural  engineering  in  its  broad 
sense  is- the  application  of  engineering  principles  to  agriculture. 
Engineering  principles,  however,  have  not  been  applied  to  agriculture 
to  the  extent  they  have  in  industry.  The  opportunities  are  great. 
Improved  farm  equipment — the  farmers'  production  tools— and  improved 
farm  buildings,  where  the  meat  and  other  animal  food  products  are 
developed  and  partially  processed,  should  increase  the  efficiency  and 
economy  of  many  farm  operations  and  permit  the  farmer  to  enjoy,  as  the 
urban  dweller  does,  the  benefits  of  engineering  progress. 

Agricultural  engineering  research,  in  collaboration  with  soil  and  plant 
research,  is  directed  toward  the  designing  uf  more  efficient  farm  im¬ 
plements  for  improving  practices  in  crop  production,  harvesting,  handling 
and  storing.  Contributions  of  agricultural  engineering  research  of  this 
type  aided  materially  in  the  record  production  of  farm  crops  during  the 
last  few  years.  The  work  done  thus  far  indicates  still  greater  possi¬ 
bilities  of  improving  crop  production  at  reduced  costs  by  the  further 
application  of  engineering  principles.  Similarly,  agricultural  engineer¬ 
ing  research,  in  collaboration  with  animal  husbandry  and  dairy  industry 
research,  is  directed  toward  the  improvement  of  animal  production 
practices.  Earmers  have  been  building,  or  are  having  built  for  .them, 
animal  shelters  and  other  farm  structures  based  on  ideas  and  opinions 
conceived  principally _ in  urban  construction.  Little  information  is 
available  on  the  fundamental  requirements  of  housed  animals;  that  is, 
the  required  amount  of  air,  desired  temperature,  humidity,  and  freshness. 
These  factors  affect  animal  efficiency  as  they  do  that  of  humans*-  - 
tTnsatisfautory  conditions  in  animal  shelters  are  paid,  for  in  increased 
.  feed,  reduced  weight,  or  lowered  milk  production.  Exo,ct  determination 
of  these  fundamental  requirements  will  provide  a  basis  for  designing, 
constructing,  and  equipping  farm  buildings  for  efficient  livestock  pro¬ 
duction,  Similar  problems  pertain  to  dxirellings -and  their  equipment  as 
well  as -to' farm  building  arrangement.  -  , 
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The  war  "brought  home  to  all  farmers  the  necessity  of  mechanized  pro¬ 
duction,  the  advisability  of  better  coordination  between  his  machinery, 
cropping  program,  livestock  and  building  equipm.ent  and  the  advantages 
of  nevr  and  improved  tools  and  labor-saving  devices.  He  has  seen  the 
advantages  of  safe  storages  for  field  crops  and  vegetables  so  that  they 
can  be  held  without  loss  and  marketed  in  an  orderly  manner.  Many  new 
and  small  volume  crops  require  the  development  of  production  and  har¬ 
vesting  machinery  and  methods  before  their  permanent  and  potential  value 
can  be  ascertained. 

The  extension  of  rural  power  lines  emphasizes  the  need  for  research  to 
provide  the  farm  electric  user  with  profit-producing  applications. 

These  include  applications  in  poultry  and  hog  production,  light  for 
illumination  and  hee.lth,  automatic  grinders  and  feed  processors,  water 
heaters,  devices  to  improve  anima.l  health, -non-freezing  water  faucets, 

.  hay  hoists,  manure-handling  equipment,  and  other  devices  to  simplify 
wprk,  reduce  labor,  and  increase  production. 

General  Plan;  Work' is  conducted  at  the  following  three  Government-owned 
laboratories':  Auburn,  Alabama,  for  research  in  farm  machinery;  Stone- 
'ville,  Mississippi,  for  developing  improved  methods  of  ginning  cotton; 
and  Beltsville,  Maryland,  for  fertilizer  placement  machinery.  Other 
laboratories  and  machine  shops  are  located  in-  buildings  owned  by- 
coopera.tors,  including  the  Plax  Processing  Laboratory  at  Corvallis, 
Oregon;  a  project  on  mechanical  control  of  insects  and  pests  at  Toledo, 
Ohio; 'a.  project  on  potato  storage  at  Port  Collins,  Colorado;  a  project 
on  sv;eetpotato"-pr eduction  machinery  at  Ellisville,  Mississippi;  and 
studies 'of  problems  in  the  storage  of  vrheat,  corn,  sorghum  and  Irish 
'  potatoes  at  Ames,  Iowa.  Almost  the  entire  research  program  is  carried 
'•'•on  in  cooperation  with  State  and  other  agencies.  '  ' 

Progress  and  Current  Prograjns: 

Parm  Mechanical  Equipment: 

Machinery  for  European  corn  borer  control.  "Prom  91.5'P6^cent  to  97*3 
percent  control  of  European  corn  borer  was  obtained  in  cooperative 
tests  on  power"  sprayer  application  of  insecticides  on  sweet  corn  in 
the  Toledo,  Ohio,  area  in  19^4.  Hydraulic  spray  applications,  using 
a.  specia.l  solid-cone  type  nozzle  developed  on  the  project,  resulted 
in  91.5  percent  control  in  plants  and  94.5  percent  in  ears  at  a.  working 
pressure  of  I50  pounds.  Increasing  the  pressure  to  200  pounds'" and 
usings  the  same  dosage  gave  still  greater  reduction  in  the  borer  popu¬ 
lation.  Sweet  com  not  treated  resulted  in  almost  a  total  crop  loss, 
while  the  treated  corn  gave  very  good  yields. 

Limited  tests  on  an  experimental  duster  developed  on  the  project,  using 
DDT  dust,  gave  95*1  pe^’cent  control  in  ears  compared  to  no  tr'ea,tment. 

'  The  open-baxk  type  spreader  nozzle,  also  developed  on  this'- pro  ject , 
was  used  on  the  duster  in  place  of  the  conventional  type  iirith  closed 
back.  This  gives  uniform  distribution- across  the  fan-shaped  dust  pat¬ 
tern  and  does  not.  clog.  Tests  made  by  varying  the  air  volume'  delivery 
in  the  blower  of  this  machine  indicated  that  the  air  delivery' of  pre¬ 
sent  commercial  dusters  should  be  increased  for  most  efficient  insect 
control. 
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Preliminary  tests  of  airplane  application  of  cul>e  dust  resulted  in 
iDorer  reductions  in  ears. ranging  from  S2.3  percent  to  S9.O  percent. 

With  aerial  sprays  of  conceptrated  DDT  solutions  "borer  reductions  in 
ears  ranged  from  65.^  percent  to  92.6  percent.  The  material  was  ap¬ 
plied  from  a  series  of  nozzles  supplied  hy  a  special  "boom  mounted  under 
the  vdngs  of  the  plane,  and  spread  a  swath  some  60  feet  wide. 

fertilizer  placement  tests  continue  to  show  greatly  increased  crop 

yields..  During  the  19^^  season  in  western  Wa.shington  side-placement 

of  the  fertilizer  produced  the  highest  yields  of  several  crops  with 
typica.l  acre  increases  over  the  yields  of  other  placements  as  follows: 
peas,  32^  pounds  more  than  application  of  the  fertilizer  in  the  furrow 
vrith  the  seed  hy  means  of  conventional  drills;  hush  heans,  3*69^ 
pounds  more  than  broadcasting  the  fertilizer;  and  svreet  corn,  l,4l5 
pounds  more  than  broadcasting  the  fertilizer.  The  optimum  distances 
of  the  fertilizer  hand  from  the  seed  differed  as  follows:  for  peas 
O..5  inch  to  side  and.  1  inch  below;  for  hush  beans  1  inch  to  side  and 
2  inches  below.  Under-seed  placements  with  a  3“i^Gh  distance  between 
the  seed  and  fertilizer  increased  the  yield- of  canning  beets  11, 70S 
poxinds  per  a.cre  and  spinach  seed  321  pounds  per  acre. 

Deep  pla.cement  of  the  fertilizer  on  the  bottom  of  each  plow  furrow 
for  vegetable  crops  in  several  eastern  a,reas  has  given  satisfactory 
results,  but  only  under  certain  conditions  ha.s  the  method  been  super¬ 
ior  to  the  placement  in  a  band  about  4  inches  below  the  soil  surface 
at  each  side  of  the  row.  Average  yields  for  2-and  Ji-yesx  periods  show 
that  side  placement  produced  greater  yields  than  did  the  plow  sole 
method  as  follows:  on  the  ea,stern  shore  of  Virginia,  17  porcent  more 
size  A  potatoes  and  only  slightly  more  tomatoes;  in  Maryland  the  same 
yield  of  tomatoes,  larger  yields  of  sweet  corn,  and  definite  indications 
of  larger  yields  of  cannery  peas;  in  northvrestern  Uew  York,  5  percent 
more  sweet  corn  and  approximately  the  sama  yield  of  cabbage.  The 
a.verage  of  compana.ble  yields  of  tomatoes  in  western  llexir  York  favored 
the  plow  sole  method  by  7  percent.  A  combination  of  the  two  methods 
xiras  best  in  some  cases.  It  is  evident  tha,tJ  the  most  effective  method 
depends  on  the  kind  of  crop,  amount  and  kind  of  fertilizer,  and  soil 
and  moisture  conditions.  •  .  .  . 

Peanut  production  equipment.  Tests  of  the  1^44  improved  peanut- -shell er 
indicated  a  salving  of  200  pounds  per'  ton  of  Seed  peanuts  costing  $200.00 
a.  .ton.  The  loss -of  seed  peanuts  thrpugh  cra.cking  is  less  than  2.0  per¬ 
cent  vrith  this  improved  sheller,  as  compared  to  3*5  percent  to  4.0  per¬ 
cent  xirith  our.-former  model  and  10.0  percent  to  ,  20.0  percent  with  com¬ 
mercial  shellers.  *  •  - 

The  use. of  two  U’SDA  Iwo-row  peanut  digger-shakeyS’ in  harvesting  400 
•acres  proved  both  economical  and  effective.  •  -Less  peanuts  were  knocked 
off  the  vines  than  vdth  any  other  equipment  used-  Hand  stackers  could 
handle  25. 0  percent  to  30*0  niore  peanuts  windrowed  v/ith  these -machines 
than  with  a  c.ommercia.l  side-delivery  rake  due  to  the  fa.ct  that  the 
vines  were  not  roped.  An  a,pplication  for  a.  publS.c  service  patent  for 
this  machine  is  pending. 
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Tung  nut  huller  improved.  An  improved  field  tung  nut  huller  deve¬ 
loped  at  the  Auhurn  Laboratory  effectively  hulled  field  run  nuts 
at  the  rate  of  three-fourths  ton  per  hour.  Pew  nuts  were  cracked 
and  the  losses  of  oil  or  oil  hearing  pieces  of  kernels  are  lower  than 
for  commercial  hullers.  One  manufacturer  in  Florida  has  indicated 
his  desire  to  build  20  machines  this  year  modeled  after  the  Auburn 
huller. 

A  sweetpotato  vine  harvester  has  been  developed  which  cuts  the  vines 
free  from  the  ground,  picks  them  up  and  loads  them  into  a  trailing’ 
truck  or  vragon.  ReraovaJ  of  the  vines  fa.cilitates  harvesting  the  sweet- 
potatoes,  and  the  vines  provide  an  . excellent  stock  feed. 

Sugar  beet  production  machinery.  Three  different  types  of  sugar  beet 
harvesters  v;ere  studied  in  the  field  and  a  number  of  changes  made  to 
improve  their  performance.  'A  variety  of  planter  tests  were  made  in  an 
effort  to  increase  the,  stand  resulting  from  the  use  of  sheared  seed. 

Sugarcane  production  machinery.  Since  starting  sugarcane  production 
and.  harvesting  -machinery  investigations  on  July  1,  1044,  a  continuous- 
type  sugarcane  loader  has  been  designed.  Such  a  machine,  can  be  operated 
by  one  man  instead  of  six  or  seven  normally  required  on  the  conventional 
loaders,  thus  providing  for  more  efficient  use  of  labor  and  equipment. 

A; crushing-roll  attachment  for  a  sugarcane ^ stubble  shaver  was  deve¬ 
loped  for  the  destruction  of  the  cane  borer  in  summer-planted  sugarcane. 
-The--,sha.ver  cuts  the  stubble  off  just  below  the  ground  level,  and  the 
crushing  roll  .attachment  crushes  the  stubble  and  the  contained  borers. 
It'is  to  be  used  in  the  spring  before  the  cane  borer  emerges'from  its 
overwinter  ha.ven  in  the  summer-planted  cane.  By  destroying  the  borer 
in  summer-planted  cane,  it  is  expected  tha.t  cane  borer  infestation  can 
be  materially  reduced. 

Based  op  the  field  experience  of  the  1944  harvest  season, , individual 
experimental  units  of  a  cane  harvester  are  in  the  process. of  develop¬ 
ment.  These  consist  of  a  stalk  cutter  for  cutting  the  stalks  off  close 
to  the  ground,  a  stripper  for  removing  the  leaves,  and  a  topper  for 
cutting  off  the  tops.  After  units  are  devised ■  they,  v/i  11  be  combined 
into  a  complete  machine  and  field  tested.  , 

Farm  Structures  and  Relented  Investigations;  ’  '  "  ' 

Research  aids  farmers  to  save  -soft  corn  crop.  Farmers'  Bulletin  1976, 
Handling  and  Storing  Soft  Corn,  was  issued  to  help  farmers  avoid  serious 
loss  on  the  1945  crop  of  corn,  much  of  which  is- soft.  The  bulletin  is 
based  on  cooperative  research  studies  of  this  Bureau  under  thig  appro¬ 
priation  and  the  Special  Research  Fund,  and  the  Iowa  and  Illinois 
Agricultural  Experiment  Stations.  It  presents  specific  recommendations 
for  handling  and  storing  corn  containing  different  percentages  of 
moisture.  Special  emphasis  is  laid  on  the  importance  of  leaving  soft 
corn  in.  the  field  until  reasonably  dry,  picking  the  driest,  parts  of  the 
fields  first,  and.  testing  the  moisture  content  before  picking  to  make 
sure  that  corn  is  not  cribbed  while  too  wet.  Emphasis-  also  is  placed 
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upon  clean  husking,  sorting  out  of  wet  ears  and  use  of  efficient  types 
of  ventilators  in  crihs  so  that  the  corn  can  dry  to  less,  than  I5  per¬ 
cent  moisture  "before  warm  weather  in  the  spring  causes  molding  and 
heating.  A'bout  55>000  copies  of  the  "bulletin  were  distri"buted  and 
in  addition  the  information  contained  was  widely  used  "by  State 
Extension  Services,  the  Agricultural  Adjustment  Agency,  farm  magazines, 
newspapers,  and  the  radio.  Farmers  followed  the  recommended  program 
to  a  marked  degree.  In  the  central  corn  "belt  harvesting  was  delayed 
four  to  six  weeks  after  the  customary  date,  during  which  time  the 
conditions  of  the  corn  improved  greatly.  For  example,  in  Iowa  the 
corn  dried  from  a  statewide  average  moisture  content  of  more  than  40 
percent  on  October  1  to  25  percent  on  F'ovem'ber  1.  Also  a  large  per¬ 
centage  of  farmers  this  year  are  using  cri"b  ventilators  and  other 
practices  recommended  in  the  "bulletin;  some  are  experimenting  with 
artificial  drying.  The  Bureau  is  conducting  tests  of  methods  and 
equipment  for  this  purpose. 

An  emergency  grain  "bin  of  wire  and  roll  roofing.  In  view  of  the  large 
wheat  crop  and  inadequa.te  storage  and  transportation  facilities  in  the 
Southwest  this  year,  an  emergency- type  grain  "bin  was  "built  and  tested 
experimentally  at  Ames,  Iowa  and  Hutchinson,  Kan.  The  cost  is  about 
five  cents  per  bushel  of  capacity.  .  Limited  experience  indicates  that 
^7  grain  should  keep  satisfactorily  in  a  well-constructed  bin  of  this 
kind  for  at  least  a  year,  if  the  bin  is  fumigated  when  necessary. 

The  bin  has  no  provision  for  ventilation  and  is  not  suitable  for  stor¬ 
ing  moist  grain.  It  is  demountable  and  can  be  rebuilt  after  .emptying 
if  care  is  taken  not  to  injure  the  material'. 

Thermos-tatically  controlled  blowers  and  dampers  improve  potato  storage. 

Tests  of  ventilating  potato  storage  houses  with  thermostatically  con¬ 
trolled  blowers  or  dampers  shov/  better  control  of  temperature  than 
with  natural  ventilation;  in  most  cases  sprouting  was  practically 
eliminated.  An  advantage  over  manually  controlled  gravity  ventilation 
is  that'  the  automatic  controls  start  the  ventilation  as  soon  as  the 
outdoor  air  is  cold-  enough  for  cooling  and  stop  when  the  afr  is  either 
too  warm  outside  or  too  cold  inside.  Circulation  of  cooling, air  -under 
the  floor  and  aro-und  the  sides  of  the  bin  instead  of  through  the  pota-toes 
reduces  shrinkage.  Ventilation  by  electrically  driven  blowers  has 
specie,!  advantage  in  large  potato,  houses  and  in  \irarm  climates  vrhere  a 
large  circulation  of  air  is  needed  during  the  short  periods  v;hen  out¬ 
side  air  temperatures  are  favorable  for  cooling.  Storage  designs  using 
this  method  of  ventilation  were  prepared  for  use  -under-  semi-tropical 
conditions  in  South  America,  and  by  the  ITavy  ,  for.  short-time  storage 
of-  potatoes  at  supply  points  in  the  Pacific  area.  A  manuscript  has 
been  prepared  for  a  farmers'  bulletin  on  potato  storage. 

Improved  air  circulation  system  aids  rapid  cooling .  and  uniform  -tempera¬ 

tures  in  apple  storages.  Circular  J^O,  Cold  Storage. for  Apples^ and 
Pears,  now  in  the  G-overnment  Printing  Office,  presents  results  of  pre- 
vi oils-  studies  of  refrigerated  apple  storage  in  the  ¥ena,tchee-Okanogan 
district  of  Washington.  The  tests  showed  a  considerable  advantage  in 
having  inlets  and  outlets  for  air  circulation  spaced  as  far  apart  as 
possible.  The  volume  and  velocity  of  air  passing  each  package  of  fruit 
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is  thus  increased,  which  results  in  “better  cooling.  Fewer  air  ducts 
and  partitions  are  needed  and  cost  of  construction  is  therefore  re¬ 
duced.  There  is  also  an  advantage  in  reversing  the  direction  of  air 
flow  every  few  hours  in  order  to  maintain  uniform  temperatures  through 
the  storage  room,  thus  avoiding  chilling  of  the  fruit  near  the  air 
inlets  and  undesirably  high  temperature- near  the  air  outlets.  A 
manuscript,  "Coordinated  Management  for  Harvesting,  Storing  and 
Marketing  Northwest  Apples, also  based  on  the  above  studies,  has  been 
prepared  in  cooperation  with  the  Farm  Credit  Administration, 

Research  begun  on  housing  requirements  of  livestock.  -To  meet  immedi¬ 
ate  needs  for  information  on  which  the  building  materials  industry 
can  base  farm  building  designs  for  the  major  farming  regions.  Circular 
722,  Functional  Requirements  in  Designing  Dairy  Barns  and  Circular 
73s,  Functional  Requirements  in  Designing  Laying  houses  for  Poultry, 
were  issued.  Much  of  the  information  in  these  circulars  is  based  on 
the  opinions  of  livestock  men  and' building  specialists  at  the  State 
agricultural  experiment  stations,  since  there  are  no  research  data  on 
many  important  points.  To  remedy  this  situation  new  studies  are  being 
undertaken,  as  follows:  / 

In  'cooperation  loth  the  Bureau  of  Animal  Industry  a  miniature  poultry 
■'house  in  which  temperature,  relative  humidity,  air  movement,  light  and 
"Other  environmental  factors  can  be  closely  controlled  and  the  amounts 
■‘of  heat  and  moisture  produced  by  the  chickens  accurately  measured,  is 
being  built  a,t  the  Agricultural  Research  Center,  Beltsville,  Maryland. 
'This  vrill  permit  determination  of  the  conditions  under  which  hens  pro¬ 
duce  eggs  most  efficiently.  Arrangements  have  been  made  with  the 
Missouri  Experiment  Station  for  a  cooperative  study  of  the  most  effi¬ 
cient  types  of  buildings  for  dairy  cows,  using  a  specially  constructed 
barn  in  which  temperature  -and  other  conditions  can  be  closely  con-^ 
trolled;  and  with  the  California  Experiment  Station  on.-.the  shelter 
requirements  of  hogs  in  hot  weather, 

Key;  study  of  corn  and  small  grain  storage  in  the  Southeastern  States, 

Arrangements  ha.ve  'been  made  with  the  University  of  Ceorgia  for  studies 
of  corn  and  grain  storage  with  the  expectation  that  these  studies  may 
later  include  the  storage  of  sweetpotatoes,  tobacco  and- other  southern 
crops.  ■'  -  - 

Mechanical  Processing  of  Farm  Products: 

Improved  scutching  machine  for  fiber  flax.  A  new^type  of  scutching 
machine  has  been  developed  at  the  Flax  Processing  Laboratory  at 
Corvallis,  Oregon,  vrhich  has  extracted,  -under  the  best  operating  con¬ 
ditions,  as  much  as  23  percent  of  fiber  based  on  the  dried  weight  of 
the  retted  .straw.  Present  methods  give  an  average  yield  of  only  10 
to  15  percent  fiber.  This  machine  not  only  extracts  more  fiber  from 
the  flex:  straw  but  the  work  is  of  such  good  quality  that  the  grade  of 
the  fiber  is  increased.  Tests  in  commercial_  mills  show  that  this 
scutcher  increased  the  yield  of  line  fiber  at  least  5  percent.  The 
same  tests  showed  an  increase  in  grade  from  JX  to  4X,  which  difference 
in  grade  gives  a  net  increase  to  the  farmer  .of  about  $30  per  ton  of 
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filler.  With  a.ninim-am  of  3i000  tons  of  flax  fi^ber  teing  produced 
annually,  this  inprovement  has  real  significance  to  , Oregon  flax 
growers. 

Cotton  girjiing  investigations.  Many  special  prohlems  are  "being  studied 
"by  the  Cotton  Ginning  La"boratory  at  Stoneyille,  Mississippi.  An  out¬ 
standing  exanple  is  the  trou"ble  caused  "by  gin  chokages  in  the  arid 
regions  of  the  West,  resulting  in  damage  to  cotton  fi'bers  and  reduction 
in  ginning  capacity.  These  chokages  and  damages  have  "been  'traced  to 
the  presence  of  static-  electricity  in  the  ginned  lint.  ITunerous  methods 
were  tested  in  attempting  to  eliminate  this  difficulty.  The  most  ef¬ 
fective  methcd-is  the  use  of  a  fine  mist  introduced  into  the  ginning 
system  "both  "before  and  after  the  lint  has  "been  separated  from  the  seeds. 
It  ha,s  "been  found  that  the  addition  of  small  quantities  of  sulphonated 
oil  will  "break  the  surface  tension  of  water  mist,  thus  reducing  the 
volume  of  water  required,  spreading  it  much  more  uniformly  through  the 
air,  and  o"btaining  almost  Instantaneous  damping  of  the  lint.  This 
treatment  eliminates  the  static  electricity  and  stops  the  chokages, 
a.nd  also  facilitates  the  pressing  of  dry  cottons  which  frequently  are 
so  spongy  as  to  prevent  the  packaging  of  full  weight  "bales.  In  addi¬ 
tion,  preliminary  tests  show  a  slight  increase  in  "both  the  grade  index 
and  staple  length  as  compared  to  similar  untreated  cottons. 

Special  fi"ber  investigations.  When  the  war  in  the  Pacific  shut  off 
our  principal  supply  of  Manila  hemp  for  naval  cordage,  sansevieria 
fi"ber  was  recognized  as  pro"ba"bly  the  "best  su"bstitute.  Sansevieria  is 
the  only  hard  fi"ber  which  xirill  grow  in  the  continental  United  States; 
however,  no  equipment  had  "been  developed  which  would  properly  decorti¬ 
cate  it.  An  experimental  laboratory  was  esta"blished  at  Bohnton, 

Plorida,  to  study  the  mechanical  pro"blems  involved  in  producing  this 
fi"ber  in  this  country.  A  successful  decorticator  has  "been  perfected 
and  it  now  seems  tha,t  the  production  of  this  fi"ber  may  develop  into  a 
peacetime  industry.  At  least  it  has  "been  demonstrated  that  such  an 
industry  vrould  "be  of  value  in  the  case  of  another  war.  It  has  "been 
demonstrated  that  the  sansevieria  decorticating  machine  also  will  pro¬ 
cess  ramie,  roselle,  and  similar  fi"bers  which  are  used  in  this  country 
although  o"btained  from  foreign  sources.  Efforts  are  "being  centered  on 
the  complete  mechanization  of  all  operations  in  harvesting  and  pro¬ 
cessing  these  fi'bers  so  that  they  can  "be  profita"bly  grown  in  the  United 
S  tat  es . 

Utilization  of  Electric  Power  on  Farms: 

Cooperative  v/ork  with  the  "Virginia  Polytechnic  Institute  is  under  way 
on  "barn  drying  of  hay.  A  slatted-type  false  floor  for  the  mow  was 
devised  which  gives  prom.ise  of  "better  equalizing  the  air  distri"bution 
throughout  the  hay  than  is  possi"ble  with  the  conventional  duct  systems 
as  now  developed.  Preliminary  tests  in  drying  peanut  vinqs  with  pea¬ 
nuts  attached  indicate  that  it  may  "be  practica'ble  to  mow-dry  and 
eliminate  the  difficulties  often  experienced  with  field  curing,  the 
method  commonly  follov/ed. 
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Cooperative  vrork  with  the  Forth  Carolina  State  College  on  the  flue 
curing  of  tohacco  was  initiated  the  oeginning  of  the  current-,: fiscal 
year.  Preliminary  investigations  of  air  distribution  in. curing  barns 
showed  a  wide  range  of  temperatures  and  relative  hiimidities,  conditions 
which  do  not  result  in  a  uniform  product.  In  many  barns  an  open  flame 
supplies  the  heat  and  there  are  no  stacks,  which  means  that  the  fumes 
and  heated  air  must  escape, through  openings  and  in  the, upper  ventilator 
without  contacting  the  tobacco.  This  causes  a  large  loss  in  and.  un¬ 
equal  distribution  of  heat,  and  introduces  a  fire  hazard.  Many  barns 
with  their  entire  tobacco  charge  were  burned  down  the  past  season. 

Wood,  coal,  and  oil  are  used  as  fuels,  and  flue  designs  to  efficiently 
use. them  are  essential  f or „ efficient  operation.  Installation  of 
electrically  driven  blo^irers  and  electric  controls  as  well  as  motor 
drives  for  s tokers .using  wood  and  coal  are  needed. 


(Continued  on  next  page). 
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(g)  National  Arboretum 

Appropriation  Act .  19^6  . . . .  . . 

Anticipated  supplemental  for  additional  costs  due  to 
the  I'ederal  Employees  Pay  Act  of  19^5 

Total  anticipated  available,  1946  . . 

Budget  estimate,  19^7 . ^ . . 

Change  for  1947: 

Overtime  decrease  .  -700 

Increase  .  /lOO  . 


PROJECT  STATEMENT 


Project  ■ 

1945 

“1946  ;  ,  ; 

( estimted) 

..1947 

,( estimated) 

Increase  or 
decrease 

1.  National  Arboretum:  ' 

Maintenance  and  operation 
of  Arboretum . 

2.  Overtime  pay  . 

Covered  intp  Treasury  as  ■  ' 

miscellaneous • receipt  s , 
Public  Law  529«  . . 

$26,539 

4,320 

1 

$30,900  , 
700 

$31,000 

/$100 
-  700 

Unobligated  balance . 

640 

— 

— 

Total  available . 

31,500 

“317500 

31,000 

-  6oFTil“ 

Ant  icipated  supplemental .  . . 

-4,S00 

— -  • 

Total  estimate  or 
appropriation. ........... 

31*500 

26,800 

31.000 

INCREASES  OR  DECREASES 

(l)  The  net  decrease  of  $600  for  1947  consists  of  the  $700  decrease  for 
overtime,  and  an  increase  of  $100  for  placing  on  a  full-year  basis 
in  1947.  i<\n.th in-grade  salary  advancements  which  are  estimated  to  be 
in  effect  for  only  a  part  of  the  fiscal  year  1946. 

The  National  Arbor etujn  was  established  p'orsuant  to  the  Act  of  March  4, 
1927  (Public  No.  799*  69th  Congress),  and  the  first  appropriation  for 
development  and  maintenance  work  was  made  for  the  fiscal  year  1931*  At 
the  time  the  United  States  entered  the  v/ar,  development  of  permanent 
plantings  at  the  National  Arboretum  was  about  I5  percent  complete.  Dur¬ 
ing  the  war,  the  work  was  placed  on  a  maintenance  basis  and  the  estimate 
of  $31,000  for  the  fiscal  year  1947  would  provide  for  continuing  the 
work  on  that  basis  . 

Plans  for  renewal  of  development  operations  are  now  being  considered  by 
the  Depa.rtment  and  the  Advisory  Council  for  the  Arboretum,  and  it  is 
hoped  that  by  the  time  the  Budget  estimates  for  the  fiscal  year  194S  are 
considered,  or  perhaps  earlier,  proposed  plans  for  future  development  of 


$26,'S00 

i  4,800 

3X.6'00 

31.000 


-  600 
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the  Arhoretiim  can  be  presented  tc  -the  Congresp  for  consideration.  An 
immediate  problem,  however,  is  the  necessity  for  moving  some  planting 
stock  from  nurseries  at  the  Arboretum  into  permanent  positions.  Other-  - 
wise  this  stock  will  be  lost,  and  many  of  the  plants  cannot  be  replaced. 

It  may,  therefore,  be  necessary  later  to  propose  an  amendment  to  the  19^7 
estimates  to  provide  for  transplanting  this  nursery  stock. 

CHANGE  IH  LANGUAGE  ^ 

The  estimates  propose  the  following  Changes  in 'the  language  of  this 
item  (new  language  underscored,  deleted  matter  >enclosed  with  brackets): 

”***,  including  travel  ejqjenses  of  the  advisory  /_counse^  council , 
^^26,800/  $31 »Q00»  of  which  not  to  exceed  $2,500  may  be  expended 
for  employment  pur suant . to  the  second  sentence  of  section  J06(a) 
of  the  /Act  of  Septemb£r  21,  194^  Department  of  Agriculture 
Organics  Act  of  1944  (/Public  %aw~425?3  U.S..C.574)~i 

The  first  change  involves  language  T^hich,  using  the- proper  word  "council"  , 
has  been  carried  in  the  annual  appropriation  act  for .  a  number  of  years. 

The  change  to  the  word  "counsel"  occurred  inadvertently  in  the  process 
of  printing  the  1946  Appropriation  Act.  It  is  desired  to  restore  the 
correct  word. 

The  second  change  merely  revises  the  reference  to  authorizing  law  for 
the  subject-matter'- involved  without  changing  the  authority  carried  in 
the  appropriation  act. 


(Continued  on  next  page) 
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WORK  UKEER  THIS  APPROPRIATION 

The  National  Arhoretum  is  located  in  the ’District  of  Columbia  hounded 
approximately  by  M  and  R  Streets,  N*  S, ,  Bladensburg  Road,  and  the 
Anacostia  I^iver-.  An  a,dvisory  council,  appointed  by  the  Secretary  of 
Agriculture  in  accordance  with  the  Act  of  March  4,  I927  (20  U,  S.  C.  I9I- 
194),  assists  in  plfuining  the  development  of  the  Arboretum,  Plant  collec¬ 
tions  generally  are  established  in  nurseries  at  the  Arboretum  nrior  to 
being  placed  in  permanent  plantings,  '  Plant  materials  are  pi)! aided ■  by 
purchase,  gift,  and  by  transfer  from  the  bureau ' s  Divi gion  of  Plant 
Exploration  and  Introduction j  a  source  of  exotic  plants  from  foreign 
countries. 

The  essential  purpose  of  the  Arboretum  is  the  development  of  a  living 
collection  of  all  vroody  plants  that  can  be  grown  in  this  area  to  serve  .as 
a  source  of  plant  materials,  and  educational  information  concerning  plant 
life  for  students  and  scientists  throughout  the  country.'  The  establish¬ 
ment  a,t  the  Arboretum  of  a  great  storehouse  of  plant  -materials  from  all 
corners  of  the  v.^orld  v/ould  provide  opportunity  to  breeders  of  trees, 
shrubs,  and  flov;ers  to-  cross.  na,tive  species' with  those  from  foreign  lands 
for  the  development  of  improved  strains  adapted  for  special  purposes  such 
as  for  city  parks,  forests,  boulevards,  and  streets,. 

In  order 'to  be  most  useful  for  purposes  of  research  and  education,  plans 
for  development  of  the  Arboret.um  include:  (a)  taking  the-  fullest  possible 
advantage  of  all  environmental  factors  at  the  site  selected,  such  as  soil 
type.,-  slope,  exposure,  and  drainage;  -  (b)  the  grouping  in  the  most  suitable 
locations  of  all  the  adapted  plants 'of  many  genera  .or  species;  ,(c)  making 
them  availa.ble  for  general  observation  and  detailed  study;  and  (d)  preserving 
for  reference,  identif ica-tion,  and’  cla.ssif ication,  herbarium  specimens  of. 
all  plant  materials  likely  to  be  of  value  in  this  country. 

Work  at  the  National  Arboretum  for  the  duration  of  the  war  .was  primarily 
on  a  maintenance  basis  and  is  carried  on  that  basis  at  this  time,  using 
the  skeleton -force  .for  the  best  possible  maintenace  of  the  areas  already 
developed -and  for  the  preparation  of  axeas  Which  must  be- handled  on 
account' of  the  growth  of  plant  m.aterials  in -the  nursery.  The,  permanent 
collecti-ahs ,  up  to  the  present  time,  consist  of  the.  basic  co,llections  of  ■ 
the  Conifer's,  special  collections  of  Leguminosae,  and  of  the  genera  Acer 
(maple).  Ilex  (holly),  and  Magnolia  (magnolia).  In  addition,  primary 
plantations  have  been  made  of  selected  species  of  conifers  in  the  one 
hill  site  that  is  to  be  converted  :to'  a  planting  of  conifers,  in  mass. 

Work  also  includes  the  necessary  routine  ca;re.  of  draunage  and  road  systems. 
Drainage  is  a  constantly  increasing  problem  because  the  development  of 
areas  north  of  the  Arboretum  uroperty  into  residential  area  brings  con¬ 
stantly  increasing'  surface  drainage  into  Hickey  Creek  through  the  Arbore¬ 
tum,  The  problem  is  serious  since  the  paved  areas  in  the  residential 
districts  bring  the  run-off  quickly  to  the  creek. 


(h)  Special  Research  ITund,  -DcTjartTnent  of  Agriculture 

(/Ulotvient  to  Bureau  of  Plant  Industry,  .^Qils, 

and  Agricultural  Bnginoering) 

This  "budget  schedule  covers  obligations  under  an  allotment  for  v'ork 
conducted  under  Special  Hcscarch  Projects  and  Regional  Laboratories. 

(i)  Salaries  and  Expenses,  Soil  Congervation  Service 

(Allotment  to  Bureau  of  Plant  Industry,  Soils, 

and  Agricultural  Engineering) 

This  budget  schedule  shovrs  obligations  under  an  allotment  for  inspection 
and  correlation  of  surveys  made  in  connection  ’-/ith  the  program  of  the  Soil 
Conservation  Service. 

All  soil  survey  inspection  correlation  vprk  in  the  Department  of  Agri¬ 
culture  v;as  consolidated  in  the  then  Bureau  of  Plant  Industry  by  an  order 
of  the  Secretary,  effective  September  1,  19^2.  The  consolidation  vas  made 
v.dth  a  viev;  to  achieving  more  effective  administration  and  conduct  of  the 
'•'ork  so  that  all  soil  classification  and  mapping  done  by  the  Department 
would  fulfill  the  immediate  needs  of  agricultural  conservation  and  adjust¬ 
ment  programs  as  well  as  contribute  to  the  basic  soil  survey  of  the  whole 
country. 

The  surveys  of  the  Soil  Conservation  Service  are  designed  primarily  to  meet 
needs  in  developing  conservation  plans  for  individual  farms.  In  order  tha-t 
the  infomiation  obtained  in  these  surveys  can  best  meet  these  needs  and  at 
the  sane  time  contribute  effectively  to  the  basic  soil  survey  program  of 
the  Department  and  cooperating  State  Agricultural  Experiment  Stations,  the 
surveys  must  be  inspected  and  correlated  to  insure  that  the  soils  are  pro¬ 
perly  identified  and  accurately  mapped  and  classified.  The  classification 
of  soils  on  a  uniform  nationwide  basis  is  essential  for  effective  applica¬ 
tion  of  results  of  plant  and  soil  research,  including  research  on  erosion 
control,  to  specific  fields,  farms,  and  rural  communities. 

Under  procedures  developed  in  agreement  with  the  Soil  Conservation  Service, 
inspectors  of  the  Soil  Survey  paid  from  this  allotment  examine  each  area 
where  surveys  are  planned  to  determine  vrhat  soil  types  are  present,  and 
prepare  a  legend  to  be  followed  in  mapping  these  soils.  This  constitutes 
the  first  inspection  of  the  area,  after  which  one  or  more  progress  inspec¬ 
tions  and  a  final  field  inspection  are  made  to  determine  whether  the 
surveyors  have  properly  identified  the  soils  and  have  show  them  accurately 
on  the  maps.  The  results  are  then  checked  by  the  regional  inspector  with 
results  of  other  surveys  in  the  region,  and  any  necessary  corrections  made 
to  insure  uniformity  in  classification  and  nomenclature  of  soils  through¬ 
out  the  region. 

The  I’jork  involves  close  cooperation  with  the  State  Experiment  Stations  in 
the  improvement  of  soil  type  definition  and  classification  in  the  light 
of  research  findings. 
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(j)  Emergency  Jund  for  the  President,  liJational  Defense 

(Allotment  to  Bureau  of  Plant  Industry,  Soils, 

and  Agricultural  Engineering) 

This  "budget  schedule  covers  obligations  for  the  fiscal  years  19^5 
19'‘t6  under  ah  allotment  for  emergency  plant  disease  prevention. 

(k)  Rubber  Investigations  . 

This  budget  schedule  covers  the  unobligated  balance  of  an  appropriation 
made  by  the  Second  Deficiency  Appropriation  Act,  19^0,  for  surveys  and 
investigations  directed  tb\\fard' plantation  rubber  production  in  the 
Western  Hemisphere. 

Continuation  of  the  program  for  development  of  rubber  production  in  the 
Western  Hemisphere  is  provided  for  by  transfer  from  the  Department  of 
State  appropriation  "Cooperation  With  the  American  Republics."  A  transfer 
of  $319 >126  to  the  Department  for  this  puipose  will  be  made  for  the  fiscal 
year  19^6  and  the  Budget  estimates  for  19^7  contemplate  the  transfer  of 

for  this  work  in  the  fiscal  year  19^7*  The  item  is  considered  by 
the  Subcommittee  on  Appropriations  for  State,  Commerce,  and  Justice,  as  a 
part  of  the  program  for  cooperation  with  the  American  Republics  being  con¬ 
ducted  \inder  the  general  supervision  of  the  Secretary  o'f;  State. 

(1)  Emergency  Rubber  Project,  Department  of  Agriculture 

(Allotment  to  Bureau  of  Plant  Industry,  Soils,  and 

Agricultural  Engineering) 


This  budget  schedule  covers  obligations  during  19^5  1946  under  an 

allotment  for  production,  culture,  and  handling  investigations  on  guayule 
and  other  emergency  rubber  crops  (1946  allotment  estimate  is  limited  to 
guayule).  In  view  of  the  pending  liquidation  of  the  Project,  it  is  not 
contemplated  that  an  allotment  will  be  made  for  this  purpose  in  1947. 


\ 


(m) 


Working  Eunds  (Bureau  of  Plant  Industry,  Soils,  and 

,  Agricultural  Engineering) ^ 


This  budget  schedule  covers  obligations  under  adva,nces,  pursuant  to 
Section  60I  of  the  Economy  Act  of  June'30>  1932,  for  services  performed 
for  various, agencies  as  indicated  in 'the  following  statement  of  obliga¬ 
tions  under . supplemental  funds. 
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STATEMENT  OE  OBLIGATIONS  ..UNDER  SUPPL®4EETAL  FUNDS 
(1945:  and  1946- figures"ihclude  overtime  cost's) 


Item 

Obligations 

1945 

Estimated 

obligations, 

1946 

Estimated 

obligations 

19U7 

Special  Research  Fund,  Department  of 

Agriculture? 

Special  research  laboratories.... 
Special  resaarch  projects . 

$322,374 

128,135 

$320,803 
128, 6 20,. 

$315>‘*97 

:126,660 

Total,  Special  Research  Fund  .. 

Soil  Conservation  Service  (Allotment 

to  BPIS&AE) :  Inspection  and 

correlation  of  soil  surveys  made 
by  the  Soil  Conservation  Service. 

Emergency  Fund  for  the  President, 

National  Defense:  For  emergency 
plant  disease  prevention  . . . 

450,509 

449,423  - 

442,067 

■  179,31“* 

195,000 

192,400 

170,683 

7,000 

Emergency  Rubber  Project,  Denartment 

of  Agriculture;  Investigations 
directed  toivard  the  production  of 
rubber  from  guayule  and  other 
rubber— bearing  plants . 1 . 

277,590 

103,280 

-  ■ 

3.9^2 


Working  Funds  (Bureau  of  Plant 
Industry,  Soils  and  Agricultural 

Engineering)  Advances  from? 

War  Production  Board: 

Investigations  in  food  compres¬ 
sion  and  packaging  of  dehyirated 
compressed  food  products  ...... 


\ 


Investigations  on  ammonium 
nitrate  as  a  fertilizer 

Total,  War  Production  Board  .... 

Commodity  Credit  Corporation; 

Development  of  methods  of 
properly  caring  for  grain  in 
storage  . . . 

State  Department ;  Cooperation 
with  the  Chinese  Government  in 
the  study  of  agricultural 
problems  . . 


5,112 

9,050 

»  ~ 

—  —  — 

2,333 

3,564 

(Continued  on  next  page) 
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Item 

Obligations 

1945 

Estimated 

obligations, 

1946 

Estimated 

obligations 

1947 

Working  Funds  (Bureau  of  Plant  Indus- 

744 

try,  Soils  and  Agricultural  Engi- 

necring)  Advances  from:  (Cont'd) 

War  Department:  Investigations  on 
effect  of  fungi  decay  on 
Ordnance  material,  and  methods 
for  control  . 

Total,  Working  Fiinds  . 

15.691 

^  » 

Cooperation  xiath  American  Hepublics 

(Transfer  from  State) :  1/ 

Investigation  directed  tov;ard 
plantation  rubber  production  in 
the  Western  Hemisphere  . 

Total,  Obligations  Under  Supplemental 
Funds  . 

295,800 

319,186 

34o  ,  746 

1  n77  RRQ 

q7R  017 

—  9  ^  9  J  -  ““  9  9  -  ^1^9 

if  The  budget  schedule  relating  to  this  project  appear s”in  the  Stete 

Departnent  chapter  of  the  Budget. 


PASSEUGER-GASRYIHG  VEHICLES 

The  1947  estimates  for  ’’Salaries  and  Expenses”  of  the  Bureau  of  ?lant 
Industry,  Soils,  and  Agricultural  Engineering  contemplate  the  replacement 
of  37  autonoDiles  (approximately  20  percent  of  the  number  oivned  and  opera¬ 
ted)  at  an  estimated  net  cost  of  $27,7505  and  the  purchase  of  6  additional 
I  vehicles  at  an  estimated  cost  of  $6,300  for  use  on  activities  for  which 
increases  are  requested  in  the  estimates.  The  cars  to  be  replaced  will 
average  9  years  of  service  and  will  have  been  driven  an  estimated  average 
of  67,000  miles  by  July  1,  19^6.  Cars  are  essential  for  use  where  other 
means  of  transportation  are  inadequate  or  not  available,  and  mth  thq 
average  age  and  mileage  of  present  cars  considerably  above  an  efficient 
operating  level,  replacements  should  be  made  as  soon  as  possible. 

The  19^7  estimates  also  contemplate  the  purchase  of  4  additional  cars 
needed  for  inspection  and  correlation,  by  the  Bureau,  of  soil  surveys  made 
by  the  Soil  Conservation  Service.  On  this  latter  work,  the  inspectors 
frequently  must  make  inspections  100  or  200  miles  and  more  from  headquar¬ 
ters,  usually  a,ccompanied  by  3  ^  other  scientists.  The  use  of  trucks, 

therefore,  is  quite  unsatisfactory,  and  most  of  the  areas  are  not  accesible 
by  common  carrier.  The  present  inadequate  number  of  cars  is  due  in  part  to 
the  fact  that  the  work  was  organized  after  the  war  had  begun,  and  cars  have 
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not  "been  available.  The  four  additional  cars  would  provide  transportation 
necessary  for  efficient  condhct  of  the  inspection  program. 

If  procurement  of  the  new  vehicles  should  prove  to  he  impracticable,  the 
funds  estimated  for  this' purpose  would  be  needed  for  additional  costs  of 
keeping  present  vehicles,  in  operation  and  of  performing  travel  by  other- 
means,  ■ 
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PENALTY  MAIL 

Section  2,  PuLlio  Law  3^4,  7Sth  Congress 
(Allotnent  to  Bureau  of  Plant  Industry, 
Soils,  and  Agricultural  Engineering) 


191*5 

1946 

1947 

Increase  (+) 

or  Decrease  (-) 
1947  over  1946 

Category  1  . 

$1,300 

$1,S00 

$2,000 

+$  200 

Category  2  . 

3,925 

5,400 

6,700 

+1.300 

Totals  . 

5,225 

7,200 

S,700 

+1 . 500 

Ca-tegory  1  consists  of  the  mailing  of  farmers*  hulletins  and  other  publi¬ 
cations  furnished  in  response  to  specific  requests  for  information  which 
results  from  the  research  work  of  this  Bureau  on  the  development  of  im¬ 
proved  disea.se-resistant  crop  varieties;  methods  of  soil  management  and 
cultural  and  fertilizer  practices  maintaining  soil  fertility  and  giving 
maucinum  production  on  a.  permanent  basis;  control  of  plant  diseases  and 
weeds;  agricultural  engineering,  etc. 

Category  2  consists  of  administrative  and  operating  correspondence  with 
field  personnel  loca.ted  throughout  the  United  States  and  with  the  State 
experiment  stations  and  other  agencies  cooperating  vrith  the  Bureau  in  its 
research  programs,  and  ma^iling  of  vouchers,  payrolls,  and  other  operating 
documents.  There  also  is  a  considerable  exchange  of  small  parcels  of  seed 
and  other  plant  materials  with  cooperators  and  employees  of  the  Bureau, 

The  Increase  of  $1,3QQ  19^7  will  be  required  to  meet  the  cost  of  in¬ 

creased  mailings  in  connection  v;ith  additional  cooperative  relationships 
and  correspondence  with  State  agricultiiral  experiment  stations  and  other 
agencies,  and  for  the  dissemination  of  a^dditional  information  on  the  re¬ 
search  of  the  Bureau,  resulting  from  an  enlarged  program,  of  work  for  which 
there  are  increases  totalling  approximately  $1,2S5,000  in  the  estimates 
for  1947. 


J 


BURjiilU  OJ’  £IITC:-.OLOGY  A]®  PLANT  Q,UAI?AI'ITIN_; 

(a)  Salaries  and  Expenses  -  Preatathlo  \ 

CIIAiJGNS  IN  lAilGUASJfl  • : 

The  estimates  include  proposed  changes  in  the  langivage  of  the  preamble  as 
follows  (new  language  underscored,  deleted  natter  enclosed  wth  brackets):' 

Tor  expenses  ,  independently  or  in  cooperation  T-.ath 
public  or  private  agencies,  including  individuals, 
corporations,  or  foreign  governnents,].  necessary  for 
investigations,  experiments,  demonstrations  and  surveys 
for  the  promotion  pf  economic  entomology,  for  investiga-  , 

ting  and  ascertaining  the  best  meems  of  destroying  insects  ^ 
and  related  pests  injurious  to  agriculture,  for  importing  . 
useful  and  beneficial  insects  and  bacterial,  fungal,  and 
other  diseases  of  insects  ~^d  related  pests,  . for  investi¬ 
gating  and  ascertaining  the  best  means  Qf  destroying 
insects  affecting  man  and  animals,  and  the  best  ways  of 
utilizing  beneficial  insects,,  for  carrying  into  effect  the 
provisions  of  the  Plant  'Quarantine  ACt  of  August  20,  1912, 
as  amended  (7.  U.jJ.C.  151-l67)t  the  rionny  Ece  act  (7  U.S.C. 
281-L2S2]  283).  the  Insect  Pest  Act  (7  U.S.C,  lUl-lUU),  the 
Mexican  Border  APt:  (7  U.S.C.  1^9')  ahd' The.  Oepltftment  of 
Agriculture  Organic  ACt  of  19^^  ([Public  Law  ^25]  7  U.S.C. 

l47a) .  author! tlngV'thc  eradication, . control',  ■aifcr'prevention 

of  spread  of  injurious  insects  and  plant  pests;  including 
the  operation  and  maintenance  of  airplanes  and  the  purchase 
of  not  to  exceed  seven,  and  not  to  exceed' [y 5^^ ,493] 

$625.560  for  personal  services' in  the  Ois.trict  of  Cblumbia*,.  .  .' 
as  follows;  '  '  , 

The  i’jyst  change  proposes  that  the  language  contained  in  the  preamble  in 
the  1946  Agricultural  ,Appropria.tion  Act,  relating  to.  cooperation  in  effec¬ 
tuating  the  purposes  foh  whicp  the  appropriation  was,  made,  be  deleted  in 
the  1947  fiscal  year.  .  ,  [  .  !  . 

The  sole  purpose  of  the  propo.sed  deletion' of  this  langviage' from  the  appro¬ 
priation  is  to  shorten  eJid ,  simplify  the  item.  .  The.  clause  proposed  for 
deletion  is  considered  surplu'sage  and,  therefore,  hepd  not  bp  retained  in 
the  annual  appropriation, act, '  the  cooperative  ^-'ork  being  autHorized  by  the 
Act  of  Kay  15,  1S62^X3  U'.S. C.*  5II) .  estab).i shing  the,  Department  of  Agri¬ 
culture  (as  furth'er  implemented,  by  the  Act  0*  24,  1919"  (5  U.S.C.  5^3~ 

564)),  and  the  Departmeht'. pf  ^fichlture  Organic  Act*6f  1944  (7  U.S.C.  l47a) , 
yfhich  provides  authority  fbr  cooperating  with  the  groups  referred  to  in  the 
language  to  be  deleted.  .iSlimination- of  the language' from  the  anmaal  appro¬ 
priation  act  will  not— in  any*  way— bhange*  the  scope  or' character  of  the  ^lOrk 
performed  under  this  appropri'ption.  item,  pr,  the  authority  of  the  Depa.rtment 
to  cooperate  with  other  agencies,  institutib'ns.  organizations, ..or  others  in 
the  conduct  of  suph-v;ork.  ’  . 


Change 
No.. .  , 
1 


The  second  chanf:e  expands  the  code  reference  for  the  Honey  Bee  Act  to 
include  7  U.S.C.  28 3 »  thn  reference  appearing  in  Supplement ^-tV  to  the  194o 
edition  of  the  U.S.  Code  for  Section  103  oi*  the'Act  of  September  2l,19U4 
(Department  of  agriculture  Organic  Act  of  19^^).  which  is  applicable  to  the 
purposes  of  this  appropriation. 

(b)  Insect  investigations 


Appropriation  Act,  19^6  . . .  .  .  d 

Anticipated  supplemental  for  additional  costs  due  to 
federal  Employees  fay  Act  ...  .  .  .  .  .  .  ...  ... 
Total  anticipated  ayailab,le,  19^*6  ....  .....  v. 

Budget  estimate,.  19^7  .  •  . . .  .  ....  .- 

Change  for  19.^7  *..,/  •  ' 

Overtime' 'decrease  .  .  ,  ..  .  .  .;  -42-,200  ■: 

Increase.  .  /  ....  ..  ..  .  •*•236.300  .  . 


$2,114,900 

•*•270.000 

2,384,000 

2.579.000 


•H94.100 


PHOJiiJCT  STATSIMSl^T 


■■  ■ .  •  .  '  " 

[Note. -Amounts,  in.,  parenthesis. -opposite  the  alphabetically  designated  sub¬ 
projects  represent  the  .details  of  the  numerically  identified'  main 
pro  j sets  which  - imriediatoly  precede]- J  I . 


Project  i  1945 


1,  fruit  insects  400,011 

(a)  Deciduous;  fruit .  : 

insects . :(l90,4ll) 

(b)  Citrus, -and  other  .sub-: 
tropical  fruit  insects...:  (43,600) 

(c)  Pruitflies  which  are  : 
potential,  posts  in  Corf-  : 
tincntal  United  States-...:  (65,200) 

(d)  Japanese  beetle  in,-  : 

vestigations . :(100,800) 

2.  forest  insects., . :  215,653 

(a)  Insects  .attacking  •  : 

ma  turc  t i  rib  .0  r . :  ( 21 ,  ^0 ) 

(b)  Insects, at tacking  : 

second  gro’Hh  .  tiabe.r . :  •  (46,000) 

(c)  Insect-?  attacking  : 
forest„products, . (4,900) 

(d)  Terrjit?s,»,  i ...... :  (l4,653) 

(e)  Insect  ;vectora'’Of  : 

forest  tree  dijseascs. . . , . :  (15,100) 

(f)  Purveys, -and  advice  : 

to  1  and-  -Tianag  iug  ■  .ag  on  ci  n  s :  (  5 2 , 900 ) 

( g)  S-pmee  bud’'rt3!  rm ..  1. :  (  50 , 100  ) 

(h)  Phionm  necrosis . :  (10,800) 


.19^6  :  -'-19^7  ■  :lncrease  or  ' 

(estimatdd)  :(dstimated)':  decyea'se 

456.400  •  • ' ^ ' 49 3 ,000^ :  ■*•36 , 6qo  ( 1 ) 

(217.600)  :  (218,500)  i  (i^O) 

i.  r  ■.  .  '  -  J-  ,  r:--.- 

(48,800)  :  (49,000)  :  (+200) 

ft  • 

•  •  * 

ft  . . 

ft  ft 

'M71,’^0)  :  (iq6,to)^  :(f35,oo6)  . 

•-'ft 

•  •  • 

(118.600)  :  (119,100)  ':  (*^500) 

287,000  :  288,900  y.  +1,900  (2) 

-  (23,900)  r  (24,000)  :  ,  (+l6o)' 

ff  ft  ■  .  • 

*■  .ft  ft  . 

•;U51,to)  :  (51,800)':  ■  (+4oq),. 

'■  •  .  ,  ft  .  .ft  t  .  ■ 

(5,500)  :  (5,500)  :  : 

(l6i200)  :  (16,300)  :  .  (+100)  ... 

ft  -  ft  ■  * 

ft  ft  . 

(17,000)  ^(17.100)  :  ,(+100) 

■  ft  •  ’  ’  'ft . 

ft  ft  ,  - 

(59.000)  :-  (59 ^'^00)  ,(+4p0); 

(80.300)  '  (80,900)  :  '  i+6oo) 

(33,700)  :  (33,900)'  !'  ■  "(>260)  ' 
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'PjdOJiiiC'i!  SI’ATSJ'jJ.'JT  (Continued) 


Project 

1945 

I94S 

(estimated) 

1947 

(estimated) 

Increase  or 
decrease 

3.  Truck  crop  pjid  garden  ■ 

■ 

insects . 

(a)  Truck  crop  insects.. 

287,011 

(236,211) 

321,700  i, 
-,(264;700)r3 

,  38^i6dcf' 
.a328.35a) 

•»-63,900  (3) 

(•*•63.600) 

.  (^))  Tobacco  insects . 

(50,800) 

(S7.000) 

■'"■(57.300) 

(+300) 

4.  Cereal  and  forage 

insects. . * .  .v.‘ . . 

35^.720 

399.800 

>*57, 700 

-r57,900  (4) 

-  .(a)  Cereal  and  forage 

(ps^aiL 

(370,200) 

(427.900) 

(+57,700) 

(t)  Sugarcane  insects... 

(26,200) 

(29.600) 

(29.800)  ■ 

,:'::.(+200) 

^ •  Oo ^ ^0 XX  OO^S#  *  *,  •  *' ' 

142,4o1 

159.600 

160,800 

‘tl.200  (  5) 

(  3dX  V/CQVll* 

:.(44.3oo) 

(36,700) 

(37.000) 

-  (-^300) 

-•(b)  Pink  bo^iv^im^^®- 

V c st« ^ ^^^XOXXS  •  •  ^  * 

yS  tr 

'<29,-700) 

(41,500) 

(41,900) 

(+4oo) 

C  0^  ]>X  Z'Hl  •  m  m  jm  4  •  V.  • 

(n;4oo) 

(12,800) 

(12,900) 

(•*•100) 

'(d)  Plant  bugs  ^fcctlng 
irrigated  cotton . 

(15.600) 

(17.600) 

(17.700) 

C+IOQ) 

(e)  Cotton  fleahopper 
and  related  insects..... 

-(■i2,odb) 

(22,700)- 

•-<.14,400) 

1:28.600) 

(14,500) 

(28,800) 

. (+100) 

(+200) 

(f)  Cotton  aphid . 

(g)  Various  cotton 

'  insects.  # . 

6.  Bee  culture. . . ;. 

(6,701). 

84,921 

(8,000) 

91.100 

(8,000) 

149,500 

+58,4oo  (6) 

7.  insects  affecting  man 

and  animals . . 

(a)  Insects  affecting 
man  and  animals . 

157,727 

(132.787) 

176,600 

(149,600) 

189.500 

(162,300) 

+12,900  (7) 

(+12,700) 

(b)  Household  insects... 

(25,000) 

(27,000) 

(27.200) 

(+200) 

8.  Insect  pest  survey . 

9.  Identification  and 
classification  of  insects 

6.617 

120.593 

7.600 

t  136,800 

7.700 

138.100 

+100  (8) 

+1,300  (8) 

10 .  i’oreign  pp.r.'=i si  tes. . . . . . 

29.804 

72.573 

33.100 
13**.  700 

,33.300 
135. 800 

+200  (8) 
+1,100  (S) 

11.  Control  investigations. 

12.  Insecticide  .and  f\in,gi- 
cidc  investigations . 

121,432 

:  138,300 

139,100 

+800  (8) 

13*  Overtime  pay . . . 

282,834 

42,200 

-  - 

-42,200 

Covered  into  Treasury  in  - 
accordance  with  Public 

Lavf  529. . . 

Unobligated  balance . 

485  ‘ 
36.1*53 

•! 

Tctal.^  p,vai.lable.. . 

2.313.^95 

2.384,900. 

,2.579.000- 

+194.100 

Anticipated  suppl emental # . . 

-270.000 

-  -  - 

To  tal  o,stimate  o-r .  appro- 
"priation  (19^5  adjusted 
"for  comparability)  . ... . . 

(2.31 3,%5 

2,114,300 

f  2, 579 ,000 ■ 
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INCHE/iSE^  OR  DSCRiJASiJS  ' 


The  not  increase  of  ;^1^4,100  in  this  itffl  for  19^^7  consis,t^ixf . the 
.?42,200  decrease  for  ^overtine^  and  the  ■  foiloi/ing: , 


(a)  Ag  increase  Of  ^35»QOQ-  to  pf^^idfe^  fof  (l) '  ani  investigation  of  a  • 

destructive  .fruit?  fly  in  Brazil  that  •  oonstitutes  a  ^’serious  threat 

to  the  -citrus  industry  of  the  li,S.  and  (2)  an  investia:atioh  in 

cooucration  with-the  Bureau  of  Plant  Industry,  Soils  and  Ap,ricultural 

i:Jnf:lfleorinf;  and  •Rraziliah'  povornnent  of  ^triateza-diseaso,-  a  nevrand 

serious  menace  to  citrus  that  may  be  insect  borne.  • 

■  ■  ■■>■■■  ■■■"■  ■  ■  .  ■  I  '  V. . ■!  ■  ■  ■  . . 

,  ,  .  ■  •  '  <  ■  •  •  '  •  *■  ... 

Objective:  To  secure *data  on  the •hosts  and  habits  of  the -fruit  fly 
Anastrepha  fratcrculus  in'Bl^azfl  ahd  devcldp  methods  by  vrhich -it  may 
be  controlled  should  it  gain  entrance  into  ‘the  United  -States  including 
the  determination  of  means  of  applying  the  -vapor-heat  -method  of  treat¬ 
ing  fruit  so  it  caii  bo  shipped  ^-dthout  danger  of  spreading  the  pest; 
and  to  investigate -th-c  relo.tioii  of  insects ’"to  the  tristeza  disease  of 
ci trus .  ■  • 


The  Problem  and  Its  Signiflcancei  Information  recently  secured  has  dis-^- 
closed  that  i the  fniit  fly  ’;hich  is  most  destructive  td -citrus  fruits 
produced  (in' 'the  Brazilian  states -of '  Sao  Paulo  and  Rio -de -Janeiro  Is  thd- 
South  American  species,  Anastrepha  fratcrculus.  In  some  areas  this  -  -  -^  ■ 
pest  destroys -an  high  as  -^0  to  ‘JO  percent  df  Uhe  ■cm'pi  *  -This  insect  •  ■  -  - 
attacks  ^caches  -and  other  fruits  ahd  fn  ce^tafh  .districts  is  a  -seriouS  • 
pest  of  these  fruits.  Knowledge  of  its  life  history  and  habits  are 
mcagcr“i^d  no  satisfactory  methods  of  ednt rolling  are -knoivn*  •  .1 1  is 

not  kno^'ffi  if  fruit-that  may  bo-infested  by»it  can  be  treated  to  kill 
the  eggs  and  larvae  by  temperatures  that^'cdnVSe  applied- v/ithout  injury 
to  the  fruit.  •  J 


The  increase  of  tfansportation  between  Brazil  and  southern  ports  of 
the  United  Stages,  •especially  direct  plane •  service  will' provide 
opportunity  for  this  pest  to  become  established  in  otif -covintry,  X'/hich 
may  not  be  entirely  prevented  by  regulatory  measures. '  It  is  highly 
important  that  facts  be  secured  so  it  can  be  effectively  combated 
should  it  become  cstabl'iahed  in  our  country.  It  is  also  important 'to 
have  available  a  f2*uit  treatment  which  would  provide  for  -safe  -movement 
of  crops  throughout  the  United -States  should  this  pest  beebme"%stab- 
lished  in  some  part  of  this  country,  •  '  e,;i  ; 


The  deyolopnrdni;  of  •facts  which^would  mak£  it  practtcablo  -to  treat  fruit 
by  the  vapory  heat  or  other  method  shsp  it’  ,fiauld  enter -cuEimerce  .-without  . 
risk  of  spreading  the  fru-it  fly  might  ;i’£  pos-sibie  .to  .authorize. -the, 
use  of  treatment  under  supervision  as  a  condition  of  its-;  entry  "Into  the  . 
United  States,  and: thus  remove :a  pest  risktbarrisr  to:th0  free  exchange.' 
of  certain  fruit  products\betv/6enfd-'dr"'dduiitry;.aQd-those .areds  "’-^here  this- 
inpo rtan t  po t ent i al 'pQ“s t ■'"oe'eUrbr'"^ . . . 
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The •■tristeza  diacasc  of  citrus  in  bt&all  has  shoe'll  tremendous 
destructive  povrcrs^ The  statistical  office  of  hirneira  reports  that 
in  1939  there  v;ere  2,000,000  citrus  trees  In  Brazil,  There  are  now 
only  700.000,  due  chiefly  to  tristeza.  It  is  itndcrstood  that  in 
Sorocaba  there  were  1,500.000  trees  in  ;1939>  .  I^hst  year  (19^5)  only 
10,000  were  left.  The  disease  is  r.o¥i  destructive' to' c  on  sour 

root  stocks  and' a  high  percentage- of  our, trees  are  on  such  susceptible 
stock.  Little  is  knov.'n.of  the  nature  of  the  disease  and  nothing  of 
its  neans  of  spread.  It  resembles. a  virus  disease  and  such  diseases 
are  usually  carried  by  insects.  This  disease  is  similar  to  if  not  the 
sane  as  one  v;hich  has  recently  appeared  in  California  and  it  is  highly 
important  that  essential  facts  regarding  the  rela.tion  tte.t  insects 
have  to  it  be  secured  at  the  earliest  practicable  date.  Studies  of 
that  nature  can  only  be  carried  out  where  material  is  available  and 
where  they  ’.dll  not  be  interferred  vdth  by  drastic  eradication  efforts. 

Plan  of-  Work:  The  recommended  increase  of  $35,000  would  provide  for 
“Trr  an  investigation  of  the  South  iincrican;  fruit  fly  in  Brazil  for  the 
purpose  bf:  developing  an  effective  control  or  eradication  procedure 
should  the  pest  gain  a  foothold  in  the  United  States,  (2)  developing 
an  effective  method  of  destroying  this  fruit  fly  in  packed  fruit  cither 
by  the  vapor-heat  method  or  other  suitable  process,  (3)  determine  the 
relation  of  Insects  to  the  spread  of  tristeza  disease,  k.  laboratory 
vrould  be  established  at  one  of  the  Brazilian  li^q^erimont  stations,  tv;o 
of  which  have  extended  cordial  invitations  to  the  Department  of  Agri¬ 
culture  to  cooperate  mth  them  in  these  investigations.  These  exper- 
ment  stations  have  offered  to  provide  laboratory  ^ace  and  considerable 
equipment  as  ’-fell  as  citrus  plantings. 

The  Bureau  df  Plant  Industry,  Soils  and  Agricultural  Engineering  plans 
to  carry  oh  studies  of  tristeza  in  Brazil  and  insect  transmission 
'  e3q>eriments  would  be  conducted  in  cooperation  with  that  bureau  and  the 
Brazilian  authorities.  The  informa tion; obtained  will  be  of  great 
value  in  our  efforts  to  exclude  from  this  country  the  various  kinds  of 
---  destructive  fruit-flies  and  the  tristeza  disease.  It  ’.dll  also  be  of 
material  aid  to  South  iUaerican  republics  in  providing  means  by.  which 
fruit  may  be  made  safe  to  enter  international  trade.  The  problems  are 
■  complicated  and  will  no  doubt  require  several  years  to  solve. 

(b')  :An<  increase  of  $1,600  for  placing  on>  a  full  year  basis  in  19^7. 

'  ‘  ’/dthin-grade  salary  advancements  which  .are  estimated  to,  be  in 

effect  for  only  a  part  of  the  fiscal  year  igU^. 

.  .(2)'  An  increase  of  $r.900  uMor  the,  prajec.t  *'Porest  insects”  for. placing  on 

a  full  year  basis'  in  19^7.  ’fi thin- grade  salsry  advancements  which  are 

■■  estimated  td  be  in  effect  for  ohly^;  a  part,  of  the  fiscal  year  1946T 

^ 3)  Ah  increase'  of  $63.900  under  thh  pro joct,  "Truck  crop  and,  garden  insects, " 

composed  of:  .  .  i  • 

(a)  An  increase  of  $4g,100  for  investigations  of  insects  affecting 

ornamental  plants  and  mushrooms. 
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Cbjectivc;  I’o  develop  and  perfect  nethods  of  control  of  insects  and 

related  pests  affecting  greenhouse  ornamentals,  flowering  bulbpi.-  tulips, 
lilies,  and  mushrooms.  ' 

The  -t^roblGm  and.  Its  Sig'nifiegnee:  The  flowering  and  other  oirii^^qntalSli'' 
plants  gro/iTi  under  '^la'ss  or  out  of  doors  as  v/ell  -as  mushrbomV  are. 
subject  to  attack  a.  large;  array  of  insect  posts  and  rclstqd, form?'.-' 

The  production  of  these  flowers  and  muBhroons  constitutes  a  higWy  ;  ■'  ' 
specialized  industry  located  in  various  }3arts  of  this  country.  I.t:^'" 
involves  an  outlay -of  about  .^;3G0,0C0’, 000  in  equipment.  '  The  flower .  crop 
produced  has  been  estimated  s^s 'being- worth,,,  op  an  annual  basis, 
i?lo6,b00,0C0,  iiO  recent  estimate  is  available  as  to  the  value  of  the  • 
mushroom  crop  but  some  years  sgo  it  was  estimated  at  about  <?5»0^0*000,  ‘ 

Plan  of  '.iotkt  The  plan  is  to  re-establish  the  investigations  which  vrere  ' 
discontinued  during  the  fiscal  year  19^3  because  entomological  work  on- ' 
ornamentals  we;s  not  considered  essential  to th e  vc.r  effort.  Investi¬ 
gations  ’-rould  bc  carried  on  at  the  Agricultural  dnsearch  Center, 
BcltsVille,  Kd., ,  whore  greenhouses  are  available  for  this  type  of  work-- ^ 
and  other  studies  T.'TOuld  be  conducted  in  cooperation  ’rith  individual  .  ' 

greenhouse  men.  Those  studios  will -involve,  the  development  of  suitable-' 
fumigants  and  sprays  for  the  control  of  such  irsportant- pests  as  thrips,  • 
red  spiders,  aphids j  and  scale  insects.  ‘Preliminary  work  on  mushrooms^ 
vjculd  be  conducted  at  the  AgricultUraV^Rosearch,  Contof  and  largc-scalfe 
tests  on  the  control  of  mushroom  riteV  .fV^cs  i-dll  be  carried  on  in- 
cooperation,  with  the'- mushroom  Growers  Asso.ciation  in  commercial  houses.'  - 
I’articula-r  ero-phn,sis  Vrould  bo  placed  -off  'the  ;dQ'y-l<^P^cnt  of  a  remedy  '  ' 
which  can  be  applied  to  the  nushrooiri -'spayni^ng ,  beds  in  oi^or  to  prevent 
mushroom  fly.  inf est'ation,s.  from  building  up..l.n  the  houses.  Studies  v;ould 
be  conducted  in  cooperation  with. tho  Bureau* of  Plant  Industry,  Soils, 
and  Agricultural  l3nginoering  on  insect  vectors  of  virus  diseases  pf  , 
lilies,  tulips,  and  other  ornamental  bulbs  and  flotwersV-  Work  v/ould  be 
carried  on  to  develop  field  control  of  the  bulb  fly.  ' 

(b)  -rvu  increase  of  tpl-U; hoc  for  invcstigation5'.to  develop  soil  fumigants 

the  control ; of  v/irev,'0'r:.is,  in  irrigated  ~'laQa^  ^  ' 

Problem  and  Its- Significance*  Wirev/orm^  inffet  a  large  proportion  of  the  ■' 
highly  developed  and' Valuable.  irrigitftd-^laHds  devoted  to  Vegetable  - 

production.  in. -the  West,  oome  of  thcv-ldn-ds  id  California,  estimated  to 
reach  a  total  of  approximately  250*000  -aef^s,"  arc  so  badly  infested.  ydth^ 
these  pr-'sts  thrt  .such  acreages  have  been  rendcr.ed  unproductive-.- 
species  of  wiro’-rorr-E  are  involved  in  these  depredations  and  sinco-'eaqfi 
of  these  species  Vrari^s  greatly  in  its,ha,bitr:--,Tnyd'  in  i.ts  response- to' ’  ' 
insecticides '  and  other,  control 'methods,  as  well-^s  to  the  prevailing 
agronomic  x^radtices,  the  probleri  of  controlling  ini^iyidual,, spec-ijs  or' 
associated  species  requires  extensive  and,  ca.ref^y't'nYostigat.ioiu--  ■  Scv'era.1 
nov/  fumigants  have  been,  developed  v/hich  show  prbj^.sh^cf jeont:^^  wire- 

worms  ien- hi^;  y.aluc  truck  lands.-  - - 


Fl&n  of  Work:  The  ■>ropcsecl  increase  in  activities  wuld  'of  expansion 

of  the  wire’-'or’a  investigations  now  in  progress  in  southern  California 
T^tj*  headquarters  at  Venture.  These  invoetlghtions  will  involve  stiidics  ' 
of  the  effect  on  vhLrnwori.;5  and  on  the  ijlants,  of  soil  fumif, ants,  soil 
insGCticidos,  and  the  effect  of  crop  rotations,  cover  crops,  and  other 
agronomic  oracticcs  on  subsequent  vrireworr.  populations.  Special  atten¬ 
tion  will  be  devoted  to  such  insecticides  as  DD  raixturo,  Di)T,  othylene 
dibronidc,  naphthalene,  dichlorosthyl  ether  and  Jthide  and  conoarisons 
made  between  the  relative  efficiency,  cost,  practicability  and  health 
hazards  involved  in  tiic  instance  of  each  of  the  ;aaterinls  tested. 

(c)  An  increase  of  $1,^0  for  placing  on  a  f^nll  year  basis  in  19^7.  v'ithin 

grade  salery  advancer, ents  which  are  rsti:'.rted  to  bo  in  effect  for  only 

a  part  of  the  fiscal  year  19^. 

(^')  increase  of  ii>57i90C  under  the  project  "Cereal  and  forage  Insocts.Jl 

composed  of: 

(a)  An  increase  of  $12,300  for  onlargonr^nt  and  intensification  of 

rosparch  on  the  dovclopnont  of  insecticides  for  control  of  the 

liuropcan  corn  borer. 

-he  l^robleng  The  iJuropcan  corn  borer  is  a  serious  insect  pest  of  corn 
As'hich  has  now -spread  throughout  practically  the  entire  Corn  Belt  fron 
Hew  iingland  ;to  horth  Carolina  and  vrest  to  Kansas  and  Nebraska.  .  Losses 
of  corn  caused  by  this  insect  vrero  esti.natcd  at  033*300,000  in.  1343  and 
;p22, 700,000  in  1944.  It  iias  been  kno^m  to  causa  alnost  cdaplcte 
losses  of  the  crop  in  certain  areas  in  some  years,  as  in  Hestorn 
Ontario  in  192G  follo'dng  which  the  production  of  this  very  important 
crop  in  that  area  v;as  greatly  reduced  for  a  nizmber  of  years. 

Significance:  Actual  and  potential  losses  clue  to  the  corn  borer  in  the 
main  com  producing  area  of  the  United  States  arc  an  irunodiate  and 
serious  threat  to  the  welfare  of  agriculture  and  the  general  public. 
jSo  single  satisfactory  control  measure  is  knorm.  Intensive  research 
,  has  indicated  that  the  development  of  method. s  of  using  insecticides 
is  one  of  the  most  promising  controls  that  rcay  be  devised  to  prevent 
gr  these  losses,  vfith  the  recent  spread  of  the  borer  through  the  main 
Corn  Belt  the  it^^rovemont  of  this  and  other  control  measures  is 
increasingly  urgent,  and  additional  fiinds  are  needed  for  a  fully  ade- 
qOidto  prosecution  of  this  activity  in  cooperation  ’>ath  the  respective 
.  Fcder^^  and  State  Experiment  Station  agricultural  engineers  and  ento¬ 
mologists. 

flan  of  Work:  The  work  on  the  improveaent  and  reduction  in  cost  of 
insecticidal  methods  of  control  in  cooperation  with  Federal  agricul¬ 
tural  engineers  and  official  cntouologists  in  many  states  would  be 
•  expanded.  This  involves  extensive  laboratory  and  field  trials  of 
many  different  kinds  and  formulations  of  insecticides  j?nd  the  devising 
of  efficient  ground  and  aerial  equipment  for  their  application.  These 
studies  would  be  headquartered  at  Toledo,  Ohio. 
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(V)  An  increase  of  $27,000  to  investigate  insects  attacking-^^-^f^lfa  — 
ejid  clover  seed  crops  in  the  Horth  Central  and  Ilortheastefn  ~5-tates. 

Objective ;  To  determine  the  identify,  habits  and  importaJice  of  insects 
causing  reductions  in  yield  of  alfalfa  and  clover  seed  and  develop 
methods  for  their  control. 

The  Problem;  The  acreages  of  alfalfa  and  r^rd'- clover  gro'wn  for  seed  and 
for-  hay  in  the  ITorth-central  States  greatly  exceed  those  in  the  Hocky 
Mountain  and  Pacific  States,  but  thb  yields  of  seed  per  acre  a,re  much 
16v;ef  and  less  cei*taihi  Thus^  the  production  of  these  seeds  is  poorest 
.  in  the  Horth^centi^hl.' and  Sorthea-atern.  fita,t,ak,...where  thay  are  needed  -/ 
most*,  and  these  regions  are  obliged...t4xidjdpand  to  a  conaidera,bie..e.xtent  on 
the  Pocky  Mountain  and  Pacific  States*  fdnL their  seed  supplies, '..h,Bven 
though  seed  yields  are  greater  in  the  Western  Staies,  studies  there  ha.ve 
■ -shovn -that  certain  species  ,  of  small., s.nnkiTigl.lnse.at s ,  mainly  Lygus  spp.  , 
greatly  reduce  alfalfa  seed  yields  and  that  yields  can  be'  much, inc.rea.sed 
by  control  of  these  insects  through  cultural  and  insecticidal  means. 
Fragmentary  informa-tion  also  indij3ates.._that:._the.s.e  .insee.ts.'i3h.d  .pcissibly 
others  are  at  least  partially  .:rie^.onsible„ftLr,.'.the  .very„lbw..,he.e.dlyields  in 
the  ITorth-central  and  Porthea.stern  States,  •n.;.A- . . .  .._ 

Signifi cance;  With  a  growing"  need  for  increased  acreages  of  aifalfa.^ahd- 
clover  hay  and  pasture  an  a’  result  of  war  and  post-wa,r  conditions  there 
will  be-  ei  corresponding  need  cf  increaniiig- the  supply  of  seed  for  these 
crops-,  it  appears  that  one  of  the  best  Ifa.ys  of  meeting  this  need  would 
be  by  increa-sing  the  yields  of  seed  per  acre  through  the  preventibfh-  of 
losses  caused  by  insects.  In  one  experimental  trial  in  Utah,  for  '  • - 
instance,  plots  of  seed  alfalfa  treated  with  an  insecticide  yielded  ' 
over  7  bushels  per  acre  wherea's  the  crop  on  untreated  plots  wa.s'-  prhh- 
tically  a,  total  loss.  Judging  from  the  severe  losses  in  alfalfa  seed 
yields  kno'wn  to'  be  caused  loy  insects  in  -the  Western  States  bud  „the-_large 
inoreane's  in  yield  that  have  been  obtained  in  tliat  region  through  their 
control,  -it  is  thought  that  an  extension  'of  the  investigation  of  insect 
darfhge  and  control  in  seed  alfalfa  and  clover  into"  the  Uorth-rcentral  and 
llorthee stern  States  would  be  highly  desirable  and  fully  warranted, 

Lygus  spp.  and  other  sucking  insects  destroy  a.  large  pdjrtion  of  the  -buds, 
flowers  and  immature  seeds  of  alfalfa  and  possibly  also  of  clover,- 
Studies  will  aim  to  develop  Ways  to  control  the  injurious  forms  which 
t'd-ll  riot  be  injurious- to 'the  honey  bee  and  other  .insects  which  are 
e’'b&5sntial  to  pollination,''  I'he  plants  must  produce  flovrers  which  can 
be'  pollinated,  Che  investigations  are  an  essential  part  of  any  efforts 
to  utilize  bees  more  effectively  as  pollinating  a.gents  and  the  -work’ 
vdll  be  coordinated  with  such  efforts  and  the  work  of  agronomists, 

Plan-‘df  Work”;  ■  - Iwo-  Pu^  entomologists  would  be-  employed,-'  one'  to  be  .'stationed 
at  's-'o mo  favorable'  point  In  the., llo'r'the*aste;rri'. States  .and '.one  .'to -be.  stationed 
at  seme -f  avora-ble  point  ■■in  '-the'.-lTorthWGentral  ■.States where  they  would 
.  -ih-Veetigate  the  identity,  ■liabits- 'arid  iri'secticidal /©nid  cultural  control 
'•  of  -the  insects-  atta:G-ld.ng '-seed'  alfalfa  arid  "'clovers,' •in‘tclo*se-:coop.eration 
vrith  Department  or  StatedUjqperiment  S ta-ti eta .* agr onomist s  ivrorking  . on  •/■■■. 
these  crops,  and  with  Department  or  State  Experiment  Station  entomol¬ 
ogists  wrking  on  the  utilization  of  bees  as  pollinating  agents.  Labora¬ 
tory  and  office  f-acilities  will  be  provided  them  by  or  in  close  proximity 
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to  cooperr.ting  State  Experiment  Stations,  Additional  suoprofessional 
pud  clerical  help  would  "be  given  the  field  station  steff  already  vrorking 
on  this  project  at  Delta,  Utrli. 

(c)  -^n  increase  of  $12,500  to  study  the  biology  of  and  develop  practicable 

methods  for  the  control  of  the  southvrostern  com  oorer  in  the  Central 

Stetes, 


Jhe  Problem:  The  southwestern  corn  horer  oreeds  in  corn,  sorghum,  auger- 
crjie,  ‘broomcorn  and  Johnson  grass.  Corn  is  apparently  its  favorite  host 
and  in  recent  years  it  has  rapidly  spread  northviard  and  eastward  in 
Texas,  Oklohomav,  Kansan  and  ilehraslca  into  the  western  edge  of  the  ma,in 
Corn  3clt  vAiere  it  passes  through  two  generations  a,  year  and  is  causing 
severe  losses  of  corn,  and  vrhere  there  is  urgent  need  of  more  effective 
control  measures  than  are  yet  avadlahle. 

Significance ;  This  horer  severely  injures  grovdng  corn  and  has  a.lready 
caused  large  reductions  in  corn  acreage  in  some  central  Kansas  counties. 
In  six  of  these  counties,  for  instance,  the  acreage  planted  was  reduced 
from  116,000  in  1943  to  a.hout  44,000  in  1944  an  a  direct  result  of 
losses  due  to  this  pest.  According  to  present  indications  it  v/ill  become 
a,  very  important  detriment  to  the  successful  production  of  corn  an  it 
spreads  into  the  main  corn  grovring  areas  to  the  north  and  east  unless 
more  practical  control  measures  can  he  found. 

Plan  of  ^fork;  To  employ  two  well-trained  entomologists  and  j)rovide  then 
with  adequate  assistance  and  facilities  for  (l)  the  study  of  the  hahits, 
parasites,  host  plants,  importance  and  spread  of  the  horer  and  methods 
for  its  control  loy  means  of  cultural  measures  and  insecticides;  (2)  to 
test  Varieties  of  com  resistant  to  the  European  corn  horer  to  appraise 
their  resistance  to  the  southwestern  horer;  and  (3)  to  colonize  parasites 
idiich  ma.y  aid  in  control.  Headquarters  vrill  he  located  at  Bureau  field 
stations  or  State  Experiment  Stations  in'  the  South-central  St-'^tes,  The 
activities  >.dll  he  conducted  cooperatively  with  State  Station  entomolo¬ 
gists  and  corn  breeders,  and  the  Bureau  of  Plant  Industry/,  Soils  and 
Agriculture.1  Engineering, 

(d)  An  increase  of  S3 .500  to  provide  for  ontomologica.l  studies  on 

insects  affecting  crops  in  Alaska.. 

Objective ;  To  evaduade  insect  problems  and  gather  information  that  may 
serve  a,s  a.  basis  for  combating  injurious  and  noxious  species  and  means 
of  utilizing  beneficial  forms  so  that  the  agricultural  potentiadities  of 
Alaska,  may  he  utilized. 

The  Problem  and  its  Significance;  It  is  important  that  Alaska  have  a, 

sound  development  in  the  economy  of  the  United  States,  This  is  essential 
in  order  to  provide  the  maximum  opportunity  for  returning  veterans  to 
estodlish  themselves  in  agricultural  and  related  pursuits. 

Knowledge  of  the  va,rious  insect  pests  of  field  crops  in  various  parts 
of  Alanka  is  meager,  Cutvrorms  and  root  maggots  are  recognized  an 
serious  pests  and  no  doubt  several  others  cause  losses  whichamy  be 
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heavy  d-aring  certain  years.  It  is  planned  to  determine  the  nature,  ex¬ 
tent  and  severity  of  these  prohlens,  to  consider  the  applicability  to 
Alaskan  conditions  of  control  measures  tha.t  nay  be  practicable  under  those 
conditions. 

Plan  of  t/ork;  An  entbnologist  faniliar  v/ith  field  crop  pest  problems 

’••fould  be  assigned  to  this  work  in  association  with  entonologists  working 
on  insects  affecting  nC'-n  and  livestock  and  with  agronomists  studying 
cereal  and  forage  crops,  5y  this  arrangement  clerical  help  and  equipment 
could  be  shared.  Cooperation  v^ould  be  maintained  with  the  Agricultural 
Experiment  Station  workers  at  Fairbanks  and  in  the  Matanuska  Valley. 

■‘•he  initial  v'ork  would  be  ]primanily  of  a,n  exploratory  na.ture  but  during 
the  season  of  1947  it  is  hoped  to  undertake  some  preliminary  tests  of 
control  measures  developed  in  the  United  States  to  determine  their 
applicability  to  the  "la,skan  problems, 

(e)  An  increase  of  $2,400  for  placing  on  a  full  year  basis  in  1947# 

vn.thin-gra.de  salary  advancements  vrhich  are  estimated  to  be  in  effect 

for  only  a.  part  of  the  fiscal  year  194^. 

(5)  An  increase  of  81,200  under  the  project  "Cotton  insects”  for  placing 

on  a  full  yea.r  basis  in  1947>  vdthin-grade  sadary  advancements  which  are 

estimated  to  be  in  effect  for  only  a  part  of  the  fiscal  yea.r  1946, 

(6)  An  increa.se  of  $p8,400  under  the  project  "3ee  cult\xre|'  composed  of; 

(a)  An  increase  of  $37 >800  to  ina.ugurate  an  investigation  on  the 
insect  pollina-tion  of  agricultural  crops  and  of  the  ha.zards  to  such 

insects  from  agriculturad  insecticides. 

Objective ;  lo  develop  methods  for  the  most  effective  use  of  honeybees 
and  other  pollinating  insects  in  the  pollination  of  crops  that  are 
dependent  on  insects  for  the  production  of  seed  a.nd  fruit,  including 
the  conservation,  propagation  a.nd  protection  from  poisoning  of 
pollinating  insects. 

The  Problem  and  its  Significance;  The  principal  pollinating  insects 
are' honeybees,  bumblebees  and  other  native  bees,  certain  flies, 
beetles  and  other  insects.  Many  of  the  econom.ic  crops  arecompletely 
dependent  on  pollina.ting  injects  for  the  production  of  seed  and  fiuit, 
while  others  produce  more  heavily  when  pollina.ting  insects  are 
a.bundant,  Thehoneybee  is  important  in  the  pollination  of  some  ^0  crops 
grovm.  in  this  country,  including  such  diverse  crops  a.s  orchard  fruits, 
cucumbers  and  melons,  bucfci^hea.t,  alfalfa  and  most  vanities  of  clover 
as  vfell  as  many  varieties  of  vegetables  grovm  for  seed. 

In  earlier  yea.rs  when  tracts  of  cultivated  field  crops  and  orchards 
were  rel^^tively  small  the  nat'ive  pollinating  insects  and  the  few  honey¬ 
bees  tha.t’  were  then  a.-va,ilable  ad  e  quad  els'-  took  care  of  pollination  re- 
.quirements.  Undisturbed  nesting  sites  such  as  vroodlands,  pastures, 
vrasteland,  fence  and  hedge  rows,  hanbored  nesting  sites  for  pollinating 
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insects  and  insect  pollination,  attra.cted  little  or  no  attention.  The 
picture  has  changed  conpletely.  Vast  acreages  of  continuous  tradts 
of  a  single  crop  requiring  insect  pollination  are  to  be  found  from 
coast  to  coast.  This  has  necessitated  a  proportiona.te  increase  in 
local  iDOllinating  insect  popula  tions.  Modern  agricultural  practices, 
however,  nilito,te  a.gainst  the  conservation  and  propagation  of  beneficial 
insects,  and  in  many  respects  hold  back  the  development  of  the  bee¬ 
keeping  industry.  The  present  era-  has  necessitated  the  vadespread  use 
of  insecticides.  This  practice  alone  is  having  serious  effects  on  bee- 
■  keeping  and  is  unquestionably  responsible  for  the  decina.tion  of  many 
species  of  wild  pollina-ting  insects,  Ina,dequate  pollina-tion  is  clea-rly 
reflected,  to  give  one  outstanding  example,  in  a  steady  and  disastrous 
decline  . in  the  per-acre  yields  of  alfalfa-  and  various  clover  seed 
crops,  and  this,  in  spite  of  the  application  of  the  best  Imovm  agronomic 
practices. 

The  problem  is  not  peculiar  to  any  one  State,  It  is  nation-wide, 
iiJo  one  State  or  agency  has  been  ble  to  cope  v/ith  the  problem  a-dequately. 
The  economic  significance  of  ina-dequate  pollination  is  difficult  to 
estima-te  since  so  many,  branches  of  agriculture  are  either  directly  or 
indirectly'’  involved.  Even  the  production  of  nea.t,  milk  and  butter 
a.re  affected,  inasmuch  as  the  dairy  and  livestock  industry  are  largely 
dependent  upon  the  profita-ble  growing  of  legumes,  and  these  in  t-urn 
are  almost  completely  dependent  on  insect  pollination  for  the  produc¬ 
tion  of  seed. 

Plan  of  Work;  The  work  would  involve  studies  of  specific  methods  of 
beekeeping  management  for  pollination  purposes,  the  orderly  deployment 
and  'development  of  the  beekeeping  industry  for  most  effective  pollina¬ 
tion,  and  the  identif ica-tion  of.  factors  influencing  effective  pollina¬ 
tion  by  honeybees. 

Advantage  would  be  taken  of  existing  field  laboratories  of  the  Bureau, 

In  a-ddition  it  is  contemplated  thak  work  vrould  be  done  at  other  loca¬ 
tions  in  Cooperation  with  the  agricoltura-l  experiment  sta-tions  and 
with  various  Government  agencies, 

(b)  An  increase  of  ^600  for  placing  on  a  full  year  basis  in  19^7t  wlthin- 

grade  sa-lary  advancements  which  ane  estimated  to  be  in  effect  for  only 

a  part  of  the  fiscal  year  19^6. 

(7)  iin  increase  of  $12,900  under  the  project  "Insects  affecting  man  and 

animals"  composed  of; 

(a)  An  increase  of  $11,300  to  provide  for  entomological  studies  on 

insects  affecting  man  and  animals  in  Alaska, 

Objective ;  To  acquire  an  adequate  knov,'ledge  of  the  species  of  insects 
in  Ala-ska-  which  affect  man  and  animals  and  the  distribution  and 
sea-sonable  abundance  of  these  insects. 
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Tlae  Problem  g;id  its  Significance:  Mosquitoes,  blackflies,  and  other 
biting  insects  are  extrenely  abundant  throughout  nuch  of  Alaska.  These 
pests  are  a  serious  hondice.p  to  agriculture,  mining,  lumbering,  end 
fishing  operations,  Heavj’’  livestock  losses  e.re  also  changeable  to  these 
pests,  A  more  adequate  Icnovrledge  of  the  species  involved,  their  dis¬ 
tribution  and  seasonable  a-bundance  is  necessary  for  the  development  and 
application  of  effective  control  measures.  It  is  planned  to  consider 
how  far  control  procedures  develoxoed  in  the  United  States  can  be 
utilized  and  to  make  tests  of  some  of  those  that  apioear  most  promising. 
Upon  the  development  of  practical  measures  of  control  of  these  pests 
depends  to  a  large  extent  the  successful  development  of  Alaska, 

Flan  of  Uork;  Tv/o  entomologists  well  prepared  in  the  field  of  insects 
affecting  man  and  livestock  would  be  headquartered  in  Alaska,  probably 
at  the  Agricultural  Ejxperinent  Sta.tion  at  J’airbanks.  Ihese  men  in 
cooperation  vrith  the  Alaska  Agricultural  Experiment  Station,  the  ' 

Alaskan  Eailway  and  others  concerned  v;ith  the  development  of  the  agri¬ 
cultural,  lumbering,  mining,  and  fishing  industries,  would  carry  on  a 
survey  to  determine  the  nature  of  mosquito,  blackfly  and  punkie  problems, 
especia-lly  in  the  Eatrbanks  and  Matanuska  anea.s.  This  preliminary  vrork 
v'ould  be  largely  in  the  nature  of  a,  survey  and  gathering  of  information 
on  the  species  involved  and  life  history,  habits,  and  seasonal  and 
locaA  abundance.  Such  information  to  form  a  basis  for  the  conduct  of 
control  undertakings.  In  the  spring  of  19^7  it  is  planned  to  make 
preliminary  tests  of  fog  generators  and,  if  possible,  aerial  applica¬ 
tions  of  DDT  insecticides, 

(b)  An  increa.se  of  $1,UqO  for  placing  on  a.  full  year  basis  in  19^7 > 

vjj thin-grade  sa.lary  advancements  which  are  estimated  to  be  in  effect 
for  only  a.  part  of  the  fiscal  year  19^6. 

(S)  Increases  totaling  $3.500  under  Projects  g  to  12,  inclusive,  as 
shovni  on  the  project  statement,  for  placing  on  a  full  yea.r  basis  in  19^7» 
within-gra4e  salary  aidvancenents  which  are  estimated  to  be  in  effect 

for  only  a.  pa-rt  of  the  fiscal  year  19^d» 


(Continued  on  next  page) 
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WORK  Uin}ER  IRIS  APPROPRIATION 

Objectives;  (1)  To  develop  means  whereby  the  growers  of  fruits,  nuts, 
truck  and  garden  crops,  cereal,  forage  and  range  crops,  cotton,  tobacco, 
sugar  plants  and  other  a.gric\iltural  products,  can  control  insect  pests 
more  effectively .  or  more  economically,  thus  increasing  the  net  rettirns 
from  their  operations  and  insuring  an  ample  supply  of  high-quality  agri¬ 
cultural  products; 

(2)  To  devise  the  most  effective  and  economical  means  of  preventing  or 
controlling  insect  damage  to  forest  and  shade  trees,  forest  products  and 
shrubs; 

(3)  To  reduce  losses  from  bee  diseases,  to  promote  better  methods  of 
apiary  management  for  honey  and  vrax  production  and  for  pollination,  and 
to  provide  for  the  use  of  superior  strains  of  bees; 

(4)  To  develop  control  meas\ares  for  those  insects  which  transmit  disease, 
annoy  man,  and  attack  livestock; 

(5)  To  devise  the  most  effective  and  economical  means  of  preventing  or 
controlling  insect  damage  to  stored  agricultural  products,  foods  and 
fabrics; 

(6)  To  identify  insects  and  allied  organisms  for  the  quarantine,  control 
and  research  activities  of  the  Bureau  of  Entomology  and  Plant  Quarantine 
and  other  Federal  and  State  agencies,  farmers,  pest  control  operators, 
and  other  private  individuals  of  the  United  States,  as  well  as  for 
foreign  institutions;  and  to  collect,  maintain,  and  furnish  information 
as  to  the  presence  and  abundance  of  insect  pests; 

(7)  To  develop  methods  and  apparatus  for  freeing  commodities  of  pests 
under  plant  quarantine  regulations  so  that  they  can  move  freely  and 
safely  in  commerce;  and  to  improve  the  chemical  materials  now  employed 

in  controlling  insects,  to  develop  nevr  and  better  chemical  materials,  and 
to  devise  improved  apparatus  and  methods  for  their  application. 

The  Problem  and  its  Significance;  The  problems  encountered  and  the 
importance  of  solving  them  are  discussed  in  the  following  paragraphs 
vrhich  are  numbered  to  correspond  with  the  objectives  stated  in  the  pre¬ 
ceding  section. 

(1)  Unfortunately  all  crops  are  subject  to  serious  attack  by  insect 
pests.  Losses  due  to  these  attacks  vary  with  the  crop  and  the  season 
but  the  average  annua.l  loss  from  this  source  is  high  in  spite  of  the 
available  knowledge  about  insect  control.  These  losses  are  due  in  part 
to  failure  to  apply  knovm  methods  thoroughly  and  timely,  in  part  to  the 
imperfect  control  measures  available  for  many  pests,'  and,  to  their 
cost.  For  example,  including  the  cost  of  control  measures,  codling  moth 
still  exacts  a  toll  of  $31*000,000  per  year  and  some  growers  spend 
$50  to  $60  per  acre  for  control  and  still  suffer  losses.  Corn  earworm 
causes  an  average  annual  loss  of  $79*000,000  to  corn  alone  and  in  addition 
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does  serious  damage  to  tomatoes  and  cotton.  Pro'ba'bly  the  most  re¬ 
liable  figures  on  insect  losses  over  a  period  of  years  for  any  crop 
are  those  for  cotton  accumulated  . by  the  Bureau  of  Agricultural 
Economics.  These  indicate  an  average  reduction  from  full  yield  due  to 
insects  of  13.1^  per  year  for  the  period  1923-19^3*  monetary  loss 

figured  on  average  farm  prices  during  this  period  excluding  the  cost  of 
the  control  applied  varied  from  $74,000,000  in  1931  "to  $769i000,000  in 
1923.  Truck  crops  are  especially  subject  to  attack  by  a  great  variety 
of  pests  and  annua.l  losses  are  high.  Losses  of  this  type  represent  not 
only  a  severe  financial  biirden  to  producers  but  also  constitute  a  grave 
handicap  to  agricxiltural  production  in  the  war  effort,  to  production 
to  feed  and  clothe  our  population  and  to  meet  world  demand  in  the  post 
war  period. 

(2)  Insects  affecting  forests  and  forest  products  are  estimated  to 
cause  losses  of  more  than  $100,000,000  annually.  This  destruction  is 
particularly  serious'  because  of  the  greatly  increased  demands  for  lumber 
and  other  forest  products.  This  rnakres  it  particularly  essential  to 
protect  the  reserve  supply  of  standing  timber  and  the  large  quantities 
which  have  been  cut  for  lumber  and  other  purposes.  It  is  also  important 
to  be  in  position  to  advise  forest  imnaging  agencies,  wood  using 
industries,  and  those  responsible  for  construction  activities,  all  of 
which  have  called  for  assistance  and  advice  in  applying  control  measures. 

(3)  Beekeeping  is  practiced  in  every  state  of  the  United  States, 

There  are  more  than  5»000f000  colonies  representing  an  investment  of 
$55»000»000  vrith  an  annual  production  cf  about  200,000,000  pounds  of 
honey,  5»000,000  pounds  of  beeswax,  and  $500,000  worth  of  live  bees  for 
shipping  into  honey-producing  areas.  This'  r presents  an  important 
commercial  investment  which  should  be'  protected  by  the  best  .advice  and 
service  possible  to  the  beekeeper.  ^ 

It  is  even  more  important,  however,  to  promote  apiculture  because  of 
its  relationship  to  the  pollination  of  agricultural  crops.  Field 
studies  indicate  that  honeybees  perform  at  least  80^  of  the  pollination 
which  is  essential  to  the  production  of  almonds,  apples,  pears,  plums, 
cherries,  small  fruits,  melons,  cucumbers,  vegetable  seeds,  cotton, 
clover  and  alfalfa  seed.  It  is  also  of  importance  in  the  maintenance 
of  pastures  and  ranges.  When  the  values  of  these  crops  are  considered, 
it  becomes  apparent  that  the  encouragement  of  beekeeping  has  an, 
importance  in  the  field  of  agricultural  production  far  beyond  the 
value  of  the  wax  and  hon^ produced. 

(4)  The  part  played  by  insects  in  the  transmission  of  disease  to  man 
and  animals  in  the  United  States  and  the  losses  attributable  to 
direct  attack  on  farm  animals  is  so  important  as  to  make'  it  imperative 
that  the  habits  and  life  history  of  these  insects  be  clearly  under¬ 
stood  so  that  effective  control  measures  can  be  developed.  Production 
of  beef,  mutton,  poultry,  Moliair,  wool,  hides  and  dairy  products  is 
greatly  affected  by  the  depredations  of  many  insect  pests  such  as 
screworms,  biting  flies,  cattle  grubs  and  lice.  Horse  raising  and 
farming  operations  are  also  adversely  affected  by  insects  such  as 
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horse  hots,  stable  flies  and  buffalo  gnats.  Malaria  has  always  had 
a  considerable  incidence  and  fatality  and  in  certain  states  the 
loss  of  work  time  and  operating  efficiency  resulting  from  this  disease 
is  extremely  high.  It  seems  inevitable  that  troops  returning  to  the 
United  States  from  malaria  infested  areas  will  add  to  the  problem  of 
control  of  such  diseases  as  malaria,  dengue,  and  filariasis,  all  of 
which  are  carried  by  species  of  mosquitoes  now.  within  the  United  States. 

(5)  The  insect  problem  in  relation  to  agricultural  products  by  no 
means  ceases  with  the  harvesting  of  crops.  Tremendous  damage  has  been 
done  by  insects  to  stored  fruits,  tobacco,  grain,  and  fabrics.  It  is 
estimated,  for  example,  that  grain  and  flour  \r?eevils  and  moths  have 
damaged  stored  grains  and  cereal  products  to  the  extent  of  more  than 
$360,000,000  annually.  It  is  important  to  give  every  possible 
assistance  to  farmers,  millers,  warehouse  operators ,■  and  others  in  pro¬ 
tecting  these  products. 

I  (6)  There  are  many  hundreds  of  thousands  of  different  kinds  of 

insects.  Numerous  species  within  many  given  groups  resemble  each 
other  so  closelj’’  as  to  appear  identical  but  frequently  have  such  differ¬ 
ent  habits  as  to  require  different  kinds  of  control  or  regulation.  The 
exact  identification  of  insects  is  therefore  fundamental  to  research, 
control,  and  regulatory  activities  as  well  as  to  the  farm.er  who  must 
knoX'T  the  identity  of  an  insect  before  proper  control  measures  can  be 
applied.  Identification  of  many  species  can  be  made  only  by  experts 
from  specimens  especially  prepared  for  study  and  in  many  cases  only 
after  extended  research.  It  is  ,  of  course,  fundamental  that  there  be 
adequate  and  up-to-date  information  a.s  to  the  distribution  of  various 
insects  throughout  the  United  States.  This  is  essential  not  only  to 
intelligent  control  efforts  but  a,lso  to  the  economical  and  effective 
use  of  our  present'-restricted  supply  of  insecticides. 

(7)  Despite  the  end  of  the  war,  there  is  still  a  shortage  of  certain 

I  standard  insecticidal  materials.  At  the  same  time  there  is  a  large 

■  demand  for  certaih  insecticides  for  the  protection  of  agricultural 

crops  and  also  to  safeguard  groups  from  disease-carrying  insects. 

It  is  imperative,  therefore,  that  new  and  effective  insecticides  be 
developed  and  that  every  effort  be  made  to  devise  apparatus  and  methods 
which  vdll  make  it  possible  to  apply  new  insecticidal  materials  to 
the  best  advantage  and  to  increase  the  effectiveness  of  those  already 
in  use.  It  is  also  essential  tha.t  the  restriction  of  movement  of 
commercial  commodities  under  quarantine  regulations  be  held  to  an 
absolute  minimum.  This  may  best  be  accomplished  by  continued  develop¬ 
ment  of  fumigation  or  other  methods  of  .  treatment  to  allow  the-  commodi¬ 
ties  to  m.ove  freely  without  injury  to  themselves  or  the  danger  of 
spreading  the  pest  involved.  ■ 

Q-eneral  Plan;  The  research  v.rork  carried  on  under  this  .appropriation 

is  under  the  direct  supervision  of  appropriate  subject-matter  Divisions, 
as  follows:  Fruit  Insects,  Fruit  Fly  Investigations,  Truck  Crop  and 
Garden  Insects,  Cereal  and  Forage  Insects,  Cotton  Insects,  Foreign 
Parasite  Introduction,  Forest  Insects,  Bee  Culture,  Insects  Affecting 
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Man  and  Animals,  Insect  Pest  Survey  and  Information,  Insect  Identifica¬ 
tion,  Control  Investigations,  and  Insecticide  and  Fungicide  Investi¬ 
gations.  All  of  these  Divisions  have  their  administrative  head¬ 
quarters  in  Washington  or  at  the  Agricultural  Research  Center  at  Belts- 
ville,  Maryland,  except  Fruit  Fly  Investigations.  However,  with  the 
exception  of  the  work  on  insect  identification,  the  research  is  done 
at  field  stations  situated  throughout  the  United  Sta-tes  in  localities 
where  the  work  can  he  carried  on  to  the  best  advantage  against  the 
particular  pests  involved.  There  are  approximately  120  such  stations 
distributed  throughout  the  United  States.  The  work  program  is  so 
coordinated  as  to  provide  for  cooperation  between  two  or  more  Divi sions, 
when  advantageous.  Much  of  the  research  is  also  cooperative  vrith  other 
Bureaus  and  vdth  the  appropriate  State  Agricultural  Experiment  Stations 
or  other  State  agencies. 

Progress  and  Current  Program;  The  follovdng  di-scussion  indicates  under 
the  various  financial  projects  the  present  trend  of  work  under  the 
respective  programs  and  outlines  briefly  some  of  the  recent  accomplish¬ 
ments: 

1.  Fruit  Insects 

Citrus  and  other  subtropical  fruit  insects:  The  red  scale  is  a  pest 
of  prime  importance  to  citriculture  in  California.  Investigations 
of  the  failure  of  the  standard  fumigation  procedures  are  therefore 
being  continued.  Resistance  to  HCIT  of  two  stocks  of  California  red 
scale  maintained  in  the  laboratory  has  continued  to  increase  as  a  re¬ 
sult  of  fumigations  through  22  and  l6  generations,  respectively.  This 
build-up  of  resistance  indicates  that  there  may  be  some  factor 
operating  other  than  the  elimination  of  nonresistaht  individuals  by 
th  e  fum.igant . 

In  an  extensive  series  of  small-plot  field  fumigation  tests  using  a 
blower-applicator,  reasonably  uniform  average  ECU  concentrations  were 
obta-ined  with  both  gastight  and  untreated  canvas  tents,  but  a  more 
uniform  distribution  of  the  gas  was  obtained  in  the  gastight  than  in 
the  canvas  tents,  and  scale  kills  were  obtained  v/ith  from  one-third 
to  two-thirds  the  amount  of  ECU. 

Continued  work  with  derris  resins  in  oils  for  control  of  the 
California  red  scale  in  California  has  shown  tha.t  the  effect  of  the 
derris  is  greatly  influenced  by  the  emulsifier. 

The  use  of  DDT  in  a  light  medium  oil  to  control  the  red  scale  was 
tested  throughout  1944,  but  results  were  much  less  promising  than 
those  reported  earlier.  Sprays  of  kerosene  plus  DDT  did  not  give 
control  but  applications  of  this  combination  1-1/2  to  3  months  after 
a  regular  oil  spray  gave  a  considerable  reduction  in  the  later  in¬ 
festation.  In  California,  DDT  showed  promise  for  use  in  the  control 
of  the  citrus  thrips. 


Experimental  vrork  with  oil  sprays  to  control  the  Florida  red  scale  in 
Florida  yielded  results  which  indicated  that  oils  having  a  hi^ 
temperature  distillation  range  may  he  more  effective  than  those  having 
a  low  di stillertion  range,  and  that  the  distillation  range  of  an  oil 
ma.y  influence  its  insecticidal  efficiency  more  than  its  viscosity, 
gravity,  or  unsulfonated  residue  content. 

In  Florida,  DDT  at  the  rate  of  l/4  pound,  l/2  pound,  and  1  poiind  per 
100  gallons  of  water  dissolved  in  Ho.  2  fuel  oil  which  was  then 
emulsified  and  diluted  to  a  strength  of  fran  l/2  to  l-l/2  percent, 
and  sprayed  on  citrus  trees,  was  found  to  he  very  effective  in  destroy 
ing  the  little  fire  ant  and  in  preventing  reinfestation.  DDT  dissolved 
in  a  scale  insect  spray  oil  or  used  as  a  water  suspension,  as  a  dust, 
or  as  a  tree  hand,  was  not  so  effective.  DDT  sprays  were  more 
effective  when  applied  to  the  entire  inside  of  the  trees  than  when 
directed  against  only  the  trunk  and  larger  branches;  however,  when 
applied  hy  the  latter  method,  the  more  effective  ones  controlled  the 
infestation  present  at  the  time  and  prevented  reinfestation  for  as 
long  as  two  months. 

Codling  moth;  This  pest  remains  the  most  destructive  and  costly  of 
the  many  with  which  the  apple  grower  has  to  contend.  In  1944, 
following  two  consecutive  seasons  in  which  weather  conditions  were 
unusually  favorable  for  the  pest,  more  than  50  percent  of  the  entire 
apple  crop  in  some  orchards  in  the  sections  of  the  Middle  West 

(southern  Ohio,  Indiana,  Illinois,  Missouri,  and  northern  Kentucky) 
was  injured  hy  worms.  Some  grovrers  expended  more  than  $100  per  acre 
for  spray  materials  alone,  yet  lost  substantial  parts  of  their  crops. 
Similar  conditions  existed  in  certain  eastern  orchards. 

In  1944,  DDT  gave  a  high  and  outstanding  degree  of  control  of  the 
codling  moth  in  tests  carried  on  in  Hew  York,  Maryland,  West  Virginia, 
Indiana,  and  Washirgton.  This  was  true  despite  the  fact  that  the 
technical  DDT  available  for  testing  v;as  difficult  to  prepare  for  use 
and  prepared  formulations  were  limited  as  to  type  and  number.  Results 
indicate  that  from  l/2  to  1  pound  of  pov;dered  DDT  may  be  equal  to  3 
pounds  of  lead  arsenate  or  cryolite  for  codling  moth  control;  however, 
where  such  oiiantities  of  DDT  were  used  mite  populations  often  in¬ 
creased  to  a  high  level,  and  in  the  Pacific  Horthwest  the  woolly  apple 
aphid  may  again  become  a  problem.  Some  yellowing'  and  dropping  of 
foliage  ha.s  occurred  on  some  apple  trees  on  which  DDT  has  been  used, 
but  heavy  mite  populations  appeared  to  be  largely  responsible. 

At  Vincennes,  Indiana,  combination  sprays  .cont aining  but  4.  ounces  of 
DDT  to  100  gallons,  vrith  half  the  usual  concentration  of  lead 
arsenate  or  nicotine  bentonite,  reduced  the.  number  of  wormy  apples  to 
less  than  half  of  that  resulting  from  the  use  of  the  usual,  concentra¬ 
tion  of  lead  arsenate  or  nicotine  bentonite  alone,  and  gave  as  good 
results  as  DDT,  1  pound  per  100  gallons,  without  any  other  insecticide 
In  addition,  mite  populations  did  not  increase  appreciably  where  such 
comb ins.t ion  sprays  were  used,  Lavge-scale  tests  of  such  mixtures  and 
other  DDT  programs  are  being  conducted  in  1945  in  commercial  orchards 
in  several  areas. 
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The  results  of  laboratory  or  small-scale  preliminary  field  tests 
indicate  that  several  materials,  such  as  kaulin,  diatomaceous 
earth,  and  gypsum,  may  be  as  satisfa,ctory  diluents  for  DDT  as  pyro- 
phyllite,  Much  further  work  is  under  way  in  19^5  with  various  types 
of  formulation  and  methods  of  application,  including  water-dispersible 
powders,  vaporized  oil  solutions,  emulsions  of  DDT  solutions,  and 
du.sts,  in  order  to  develop  the  best  method  of  using  DDT  for  codling 
moth  control. 

Hesidues  of  DDT  .from  the  most  effective  treatments  did  not  exceed  0.10 
grain  per  pound  of  fruit  at  harvest  in  19^  >  s-nd  in  a  number  of 
instances  were  below  the  tentative  proposed  tolerance  of  approximately 
0.05  grain  per  pound  of  fruit.  Preliminary  residue  removal  tests 
cm  ducted  at  Vincennes,  Indiana,  and  Yakima,  Washington,  in  coopera¬ 
tion  with  .the  Division  of  Insecticide  Investigations,  indicated  that 
DDT  residues  are  extremely  difficult  to  remove;  dry  brushing  had  but 
little  effect  on  then  and  the  best  washing  treatments  removed  only 
slightly  more  than  50  percent. 

Tests  of  dusts  for  codling  moth  control  in  the  Hudson  Valles?"  confirmed 
the  fact  that  the  addition  of  2  percent  of  a  100  viscosity  mineral 
oil,  10  to  20  percent  of  processed  nicotine  bentonite,  and,  in  some 
instances,  lime,  to  a  20  percent  lead  arsenate  dust  increased  its 
effectiveness  but  not  to  the  point  where  the  dusts  were  as  effective 
as  sprays.  A  20  percent  phenothiazine  dust  vl  th  2  percent  oil  gave 
promising  results,  and  a  5  percent  DDT  dust  was  even  more  promising. 
However,  at  Vincennes,  Indiana,  natural  enemies  were  affected  to  a 
greater  extent,  and  mites  vrere  a  more  serious  problem  when  DDT  was 
used  in  dusts  than  when  it  was  us-ed  in  sprays. 

The  improved  tank-mixed  nicotine  bentonite  formula,  developed  at  the 
Vincennes,  Indiana,  station,  in  which  Mississippi  bentonite  is  sub¬ 
stituted  for  Wyoming  bentonite,  has  now  been  adopted  as  a  standard 
recommendation  by  the’  Indiana  and  Illinois  Agricultural  Experiment 
Stations. 

At  Yakima,,  Washington,  a  xanthone •  formula  suggested  by  the  California 
Experiment  Station,  which  consisted  of  xanthone,  2  pounds;  stove 
oil,  1  quart;  and  a  commercial  spreader  (colloidal  77) »  ^  ounces,  per 
100  gallons  of  spray  vras  tested,  beginning  with  the  third  cover 
snray,  controlled  codling  moth  effectively  and  also  prevented  the 
development  of  an  infestation  of  the  Pacific  mite. 

The  practical,  value  of  using  a  tree-trunk  spray  containing  dinitro- 
o-cresol  to  control  overwintering  codling  moth  larvae  was  again 
demonstrated  in  two  orchard  tests  in  v/hich  about  90  percent  of  the 
hibernating  worms  were  killed.  As  a  result,  such  a  spray  is  now 
being  manufactured  commercially.  Wax  and  fat  solvents  contained  in 
this  spray  are  difficult  to  obtain  under  present  conditions;  in  con¬ 
sequence,  progress  was  made  in  developing  a  satisfactory  substitute 
material.  An  extension  of  the  use  of  these  trunk  sprays  indicated 
that  it  may  be  possible  and  practicable  to  use  them  to  kill  worms 
attempting  to  cocoon  during  the  growing  -season. 
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At  hs.rvest  in  1944  the  codling  moth  infestation  in  the  isolated  orchard 
defruited  near  Eearnejrsville ,  West  Virginia,  in  1942,  and  not  sprayed 
subsequently,  was  50  percent  greater  tfen  in  194l,  and  500  percent 
greater  than  in  1943.  This  indicates  that  defruit ing  can  be  expected 
to  provide  only  a  brief  respite  from  the  need  for  application  of  a  full 
spray  program  in  areas  where  conditions  favor  codling  noth  development. 

Comstock  mealybug;  An  additional  24  orchard  infestations  of  the 
Comstock  mealybug  were  reported  during  1944,  making  a  tot  al  of  I30 
on  record  from  10  States  from  Connecticut  to  Georgia,  and  Ohio.  A 
number  of  these  new  infestations  were  in  .the  Staunton-Charlottesville 
to  Roanoke  area,  but  the  principal  center  of  mealybug  activity  and 
the  most  severe  fruit  injury  again  occurred  in  the  Winchester  anea  of 
northern  Virginia.  A  secondary  cycle  of  mealybug  activity  appears  to 
have  developed  in  some  of  the  older  infested  areas  in  Virginia,  but 
it  is  much  less  damaging  than  the  first  and  there  are  indications 
that  a  state  of  balancers  being  attained  between  the  insect  and  its 
introduced  natural  enemies  which  should  prevent  or  minimize  future 
losses.  Satisfactory  control  is  being  maintained  in  northern  ITew  Jersey 
and  southern  Ohio,  and  the  formerly  severe  apple  infestations  in 
Delaware  and  southern  New  Jersey  subsided  during  1944  as  parasitiza- 
tion  became  effective. 

Pseudaphycus  sp.  was  again  the  dominant  parasite  in  most  areas 
.although  Allotropa  burrelli  increased  rapidly  in  Virginia  and  was 
more  prevalent  in  Delaware.  Both  of  these  introduced  species  have 
shown  an  exceptional  ability  to  persist  when  the  mealybug  hosts 
become  scarce,  and  to  extend  their  distribution  rapidly  through 
natural  spread. 

in  1944,.'  a  very  dry  season,  parasites,  killed  32  times  as  many  adult 
mealybugs  as  the  m.ealybug  fungus.  The  active  program  of  parasite 
colonization  under  way  in  cooperation  with  State  agencies  in  Virginia, 
New  Jersey,  Delaware  and  Connecticut  is  being  continued.  During  1944, 
over  100,000  Pseudaphycus  adults  were  propagated  in  the  laboratory. 

Lahoratory  tests  indicated  that  DDT  at  2  pounds  per  100  gallons  was 
more  effective  against  newly-hatched  mealybug  crawlers  than  other 
immature  stages,  and  that  it  had  little  effect  against  adult  female 
mealybugs.  Satisfactory  control  was  obtained  in  a  heavily  infested 
orcha.rd  with  I-I/2  pounds  DDT  per  100  gallons  in  sprays  directed 
against  first-  and  second-brood  crawlers  or  against  second-brood  ones 
only;  hov/ever,  parasitizati  on  v^as  depressed  following  the  spray  appli¬ 
cations.  Adults  of  the  parasite  Pseudaphycus  sp.  were  very  susceptible 
to  DDT  deposits  resulting  from  the  use  of  l/^,  1,  or  2  pounds  per  100 
gallons.  The  relationship  of  control  by  parasites  to  control  with 
sprays  containing  DDT  remains  to  be  determined. 

Dried  fruit  insects;  ’’Arsenal"  packages  of  - prunes  packed  for  the 
a.rmed  forces  did  not  become  infested  vrith  the  Indian-meal  moth,  the 
saw-toothed  grain  beetle,  or  the  confused  flour  beetle  after  being 
exposed  to  infestation  by  these  insects  for  a  period  of  4l  days. 
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Dosages  of  4  cc.  of  ethyl  formate  or  isopropyl  formate  applied  to 
"arsenal"  packages  in  the  packing  line  gave  incomplete  mortality  of 
test  larvae,  and  5  cc.  gave  complete  kills.  As  a  result,  the  army 
snecified  a  required  dosage  of  these  formates  of  4.5  cc.  per  carton 
of  0.52  cubic  foot.  In  preliminary  tests  in  1945,  packing  line 
■fumigants  vrere  more  effective  when  added  to  the  top  o-f  the  fruit 
after  it  was  packed  than  when  added  to  the  bottom  of  the  box  before 
it  vras  packed  as  has  been  the  common  practice.  A  mixture  of  equal 
parts  of  acrylonitrile  and  carbon  tetrachloride  killed  all  larvae  of 
the  raisin  moth  and  adults  of  the  saw-toothed  grain  beetle  at  the 
lovr  dosage  rate  of  l/4  pound  per  1,000  cubic  feet  for  15  hours  at  a 
temperature  of  from  68  to  82°  P.  A  dosage  of  only  2  cc.  of  this 
mixture  killed  all  test  insects  and  eggs  in  solid  fiber,  25-pound 
boxes  of  raisins  (0.4l  cu.  ft.)  packed  on  Government  order  at  a 
temperature  of  from  44  to  5^°  HCN  was  found  in  analyses  of 

raisirs  exposed  to  acrylonitrile  (vinyl  cyanide). 

Preliminary  tests  showed  that  DDT,  applied  to  a  cardboard  barrier 
over  vhich  saw-toothed  beetles  cravrled  to  reach:  raisins ,  gave  about 
89  percent  control  after  an  exposure  of  7  days. and  all  beetles  were 
dead  or  moribund  3  days  after  removal  from  the  set-up.  ¥hen  this 
same  cardboard  barrier  was  used  again  25  days  after  the  DDT  had  been 
applied,  an  exposure  of  10  days  killed  all  beetles. 

In  the  first  season's  v;ork  on  control  of  the  fig  scale  by  spraying, 
good  results  were  obtained  on  both  Adriatic  and  Kadota  varieties 
with  sprays  containing  3  or  4  percent  dormant  oil  or  3  percent  dormant 
oil  plus  3  ' percent  lime  sulfur. 

Pilbert  insects;  Sanitation  experiments  in  filbert  orchards  in 
Oregon,  vrhich  involved  picking  up  all  dropped  nuts  and  burning  them 
at  6-day  intervals  from  August  9  to  September  6,  19^4  again  gave  re¬ 
sults  which  indicated  that  approximately  95  percent  of  the  filbert 
worms  and  filbert  weevils  which  >puld  otherwise  have  remained  in  the 
drops  to  reinfest  the  orchards  the  following  year  v/ere  destroyed. 

Pruit  insects  which  are  potential  pests  in  Continental  United  States; 

This  project,  conducted  at  laboratories  in  Mexico  City,  Hawaii,  and 
the  Canal  Zone,  has  two  principal  functions.  The  first  is  to  develop 
treatments  for  fruits  and  vegetables  which  will  kill  any  eggs  or 
larvae  of  these  pests  that  the  products  may  carry,  thus  allowing  food 
crops  so  atta.cked,  to  move  to  ma,rket  within  the  Continental  United 
States  or  to  be  imported  thereinto  without  risk  of  spreading  or 
establishing  pests.  The  second  is  t  o  studs’",  in  their  native  habitats, 
fruit  insects  v±iida  would  be  serious  pests  should  th^  become 
established  in  the  Continental  United  States  and  thus  to  have  methods 
available  to  deal  with  them. 

During  the  past  year  studies  at  the  Mexican  laboratory  have  included 
use  of  DDT  against  fruitflies  and  the  citrus  blackfly.  The  recent 
introduction  of  the  blackfly  into  Mexico -and  its  spread  there  is  a 
threat  to  American  citrus,  particularly,  of  Texas  and  California,  and 


studies  on  its  field  control  and  response  to  vapor-heat  sterilization 
of  fruit  are  under  v/ay.  DDT  dust  Vas  very  effective  in  killing  . 

Mexican  species  of  fruitflies  in  cages  and  in  protecting  fruit' under 
such  conditions  from  infestation.  Surayirg  and  dusting  v;ith  the  sajne 
and  similar  formulae  in  the  field,  however,  have  not  "been  as  promis¬ 
ing  and  indicate  possible  weathering  effects  which  will  be  investigated. 
DDT  in  field  tests  in  Hawaii  against  the  melon  fly  attacking  tomatoes 
gave  67  percent  control  of  the  mature  crop  and  in  cage  tests  on  both 
the  melon  fly  and  the  Mediterranean  fruitfly  complete  mortality  was 
rapidly  obtained.  Studies  in  Mexico  also  covered  bait  traps,  fumiga¬ 
tion,  vapor-heat  sterilization  of  fruit,  relation  of  clima~te  to  fruit- 
fly  distribution  and  abundance,  and  v/ork  on  plants  reported  to  possess 
insecticidal  properties.  Fumigation  studies  there  with  methyl  bromide 
resulted  in  the  discovery  of  an  adsorption  effect  which  vrith  some 
ma,terials  resulted  in  mortality  after  twenty-three  days.  At  the  re¬ 
quest  of  the  Brazilian  Government  a  survey  of  the  citrus  industry  of 
tha.t  country,  primarily  from  the  point  of  view  of  fruitfly  infestation 
and  fruit  ^sterilization  was  carried  out.  This  survey  offered  an 
opportunity  to  gather  other  data  of  interest  to  the  United  States. 

Grape  insects  in  the  Fast?  In  replicated  field  tests  to  control  the 
grape  berry  moth  at  Sandusky,  Ohio,  suriimer  oil  emulsion  was  again 
found  to  be  a  more  effective  adhesive  and  supplement  for  lead  arsenate 
than  rosin  fish-oil  soap  or  kerosene  emulsion.  Likewise,  summer  oil 
em^ulsion  plus  Bordeaux  mixture  was  much .  super ior  to  tank-mixed  nico¬ 
tine  bentonite  with  soybean  phosphatides  when  used  for  the  last  two 
applications.  In  both  Ohio  and  Hew  Jersej^,  1  to  I-I/2  pounds  of  DDT 
per  loo  gallons  of  spray  gave  a  high  degree  of  control  of  this  insect 
and  may  be  equal  or  superior  to  lead  arsenate.  In  19^5 t  DDT  sprays 
gave  a  higher  degree  of  control  against  the  first  brood  than  lead  • 
arsenate,  but  were  not  so  effective  against  the  second  brood.  In 
addition,  it  gave  promising  results  in  limited  tests,  in  controlling 
the  rose  chafer,  the  grape  rootworm,  and  grape  lea,fhoppers . 

An  extension  arm  placed  on  the  24”  blade  of  a'  grape  power  hoe  proved 
to  be  satisfactory  in  cultural  control  operations.  In  the  cultural 
system  oif  hoeing  out  the  trellis  ridge  in  the  spring,  the  use  of  the 
extension  arm  throws  the  removed  soil  further  out  into  the  grape  row 
centers  and  scatters  the  soil.  This  enables  row  center  cultivation 
or  plowing  to  be  performed  more  satisfactorily. 

Japanese  beetle  investigations:  DDT  has  continued  to  give'  outstand¬ 
ing  control  of  the  Japanese  beetle.  In  field  tests  one  to  three 
applications  of  DDT  (micronized  with  a.n  equal  quantity  of  pyrophyllit e, 
and  ^vith  glue  as  a  wetting  agent)  at  the  rate  of  1  pound  per  100 
gallons  of  spray  gave  almost  complete  control  of  the  beetles  on 
peaches,  early  apples,  grapes,  blueberries,  and  a  miscellaneous  group 
of  ornamental  and  shade  trees  and  shrubs.  Applications  after  the  first 
spray  were  necessarja  only  to  protect  nevr  growth. 

Tests  v/ith  28  different  soils  indicate  that  25  pounds  of  DDT  (in  various 
formulations)  per  acre  are  more  effective  against  third-instar  larvae 
than  1,000  pounds  of  lead  arsenate,  that,  while  DDT  was  somewhat  more 
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effective  in  sands  than  in  other  soil  ty^oes,  the  type  of  soil  seemed, 
in  most  cases,  to  have  little  significant  influence  on  its  insecticidal 
action,  and  that  so  far  as  can  he  determined  technical  DDT  has  remained 
unchanged  in  toxicity  to  the  larvae  for  a  period  of  75  weeks  in  the 
soil.  Technical  DDT  appears  to  he  as  toxic  to  third-instar  larvae  in 
the  soil  as  the  purified  form;  however,  in  plant  growth  and  productivity 
tests  with. lima  heans  and  soybeans  early  in  19^5»  technical  DDT  again 
affected  adversely  the  growth  of  both  of  these  crops  and  the 
productivity  of  soybeans,  as  it  did  in  19^4,  whereas  as  much  as  100 
pounds  of  purified  DDT  per  acre  did  not.  Lima  beans  were  not  affected 
adversely  by  the  technical  DDT  except  at  the  100-pound  per  acre  level, 
but  soybea.hs  were  so  affected  at  the  25-pound  level. 

In  preliminary  tests  at  Moorestovm,  Hew  Jersey,  ethylene  dibromide 
was  used  as  a  larval  fumigant  in  corrugated  paper  boxes  and  tin  cans, 
and,  in  emulsion  form,  as  a  dip  for  infested  plant  balls  and  for 
surface  applications  on  soil  plots.  In  all  cases,  the  larvae  were 
killed  by  very  small  dosages.  Although  some  plant  injury  occurred  in 
some  tests  it  appeared  that  a  safe  margin  ma.y  exist  betvreen  the  limits 
of  plant  tolerance  and  larval  kill.  Since  ethylene  dibromide  solidi¬ 
fies  at  about  48°  D.  it  was  used  in  combination  with  ethylene  dichloride 
to  produce  a  mixture  containing  equal  parts  of  the  two  materials  which 
could  be  ha.ndled  at  any  ordinary  temperatures. 

By  the  close  of  the  calendar  year  1944,  the  .cooperative  program  of 
distribution  of  milky  disease  had  resulted  in  the  treatment  of  more 
than  43,000  acres  at  over  66,000  colony  sites  in  86  coiinties  in  12 
states  and  the  District  of  Columbia;  in  addition,  the  Bureau  has 
treated  9»033  acres  of  turf  on  128  Gov ernment -owned  reservations  in 
7  states  and  the  District  of  Columbia.  In  1944  alone,  2,257  acres  of 
Government  property,  largely  on  Army  airfields,  were  treated  by  the 
Bureau,  and  apprbxima.tely  J,2^8  acres  in  9  states  and  the  District  of 
Columbia  in  cooperation  with  state  agencies.  This  program'  is  being 
continued  with  special  reference  to  the  treatment  of  Army  and  Havy 
establishments.  The  results  of  the  milky  disease  di  stributi on  program 
continue  to  show  marked  redaction  in  the  number  of  beetles  emerging 
from  the  treated  areas. 

Oriental  fruit  moth;  Distribution  of  the  oriental  fruit  moth  parasite 
Macrocentrus  ancylivorus  has  been  continued.  .  The  nevr  method  of  pro¬ 
ducing  this  parasite  from  the  potato  tuber  worm  was  further  developed 
for  use  under  eastern  conditions.  It  vras  found  that  breeding  is 
feasible  throughout  the  year  and  that  with  a  parasitization  rate  of  60 
percent  2,000  parasites,  including  an  8-fold  increase  of  females,  per 
10-pound  tray  of  potatoes  may  be  obtained  in  each  turnover.  During 
1944,  353 » 000  ancylivorus  were  reared,  the  majority  from  the  potato 
tuber  vrorm.  During  1944,  aTlnicrosporidian  disease  that  infects  the 
tuber  worm  and  the  parasites  produced  from  it  was  discovered  and  steps 
taken  to  overcome  its  adverse  effects  on  parasite  production.  Ship¬ 
ments  of  M.  ancylivorus  and  breeding  stocks  of  it  and  the  tuber  worm 
for-  liberation  were  made' to  interested  State  agencies-,  as  heretofore. 
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Injury  to  peaches  by  the  oriental  fruit  moth  was  reduced  considerably 
in  field  plots  sprayed  with  DDT,  1  pound  per  100  gallons,  in  an 
experiment  .  conducted  in  cooperation  with  the  New  Jersey  Agricultural 
Experiment  Station. ' 

Parlatoria  chinensis;  It  has  been  determined  that  this  introduced 
scale  insect  is  not  a  pest  of  sufficient  economic  importance  in  the 
areas  in  which  it  is  known  to  occur  to  justify  a  program  to  attempt 
its  eradication,  and  that  measures  developed  to  effect  its  control 
in  the  field  and  on  nursery  stock  are  adecl^late  to  prevent  it  from 
injuring  plants  or  being  distributed  on  nursery  stock.  Accordingly, 
it  vras  decided  that  further  surveys  to  determine  its  distribution  more 
exactly  would  serve  no  useful  purpose  and  that  the  research  program 
could  be  discontinued.  This  was  d. one  as  of  February  15»  19^5* 

Peach  insects;  Under  conditions  of  rather  light  infestation,  two 
applications  of  a  spray  containing  dichlaro ethyl  ether  to  the  ground 
again  gave  as  good  control  of  the  plum  curculio  as  the  regular 
schedule  of  lead  arsenate  sprays  applied  to  the  trees.  In  preliminary 
tests,  DDT  was  less  effective  than  lead  arsenate;  it  caused  no  injury 
to  fruit  or  foliage. 

The  results  of-  extensive  experiments  conducted  in  19^^  indicate  that 
pronylene  dichloride  used  at  one-half  the  strength  recommended  for 
ethylene  dichloride  may  control  the  peachtree  borer  effectively  with¬ 
out  injuring  the  tree  and  at  less  cost  than  with  the  latter  material. 
It  seems  to  be  especially  effective  against  borers  present  in  the 
trees  at  unusual  depths. 

Preliminary  observations  and  field  tests  in  South  Carolina  indicated 
that  the  tarnished  plant  bug  is  responsible  for  the  deforming  of 
peaches  and  that  it  ma,y  be  possible  to  control  it  effectively  with 
DDT.  One  application  early  in  the  season  of  19^5  sprays  con¬ 
taining  1  or  2  pounds  of'  DDT  per  100  gallons ,  or  dusts  containing 
5  or  10  percent  DDT,  reduced  the  percentage  of  peaches  defonned  by 
sucking  bugs  from  42.4  to  from  J.E  to  11.8  percent. 

Pecan  insects;  At  Monticello,  Florida,  and  at  Sro^vnivood,’  Texas,  , DDT, 

1  pound  per  100  gallons  of  spray,  showed  promise  for  pecan  nut  case- 
bearer  control.  At  Brownwood,  also,  further  progress  was-  made  in 
developing  a  simpler  method  than  looking  for  casebearer  eggs  in  the 
orchand  to  time  spray  applications.  It  appears  that  it  may  be  possi¬ 
ble  to  recomend  that  such  sprays  be  applied  within  2  to  8  days  after 
85  percent  of  the  catkins  are  sbed  from. such  common  varieties  as 
Burkett,  Eastern  Schley,  or  Mahan. 

At  Albany,  Georgia,  it  was  found  tha.t  injury  by  the  pecan  weevil  can 
be  reduced  about  50  percent  by  jarring  infested  trees  and  collecting 
the  fallen  weevils  at  regular  intervals.  Here,  also,  and  at  Brown- 
wood,  Texas,  preliminary/indicat ions'  were  obtained  that  DDT  or  . lead 
arsena.te  sprays  may  effect  worthwhile  reductions  of  injury  by  this 
insect. 
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Observations  and  introductory  work  vrith  the  hickory  shoot  curculio  in 
Louisiana,  pecan  orchards  indicate  that  this  insect  infests  late- 
developing  varieties  of  pecans  to  a  greater  extent  than  earlier  ones, 
that  nearby  wild  hickories  or  pecans  contribute  to  heavy  populations 
of  weevils  in  pecan  orchards,  that  the  heavier  populations  are  asso¬ 
ciated  with  neglected  orchards,  and  that  control  with  sprays  contain¬ 
ing  lead  arsenate  is  not  very  promising.  Because  of  the  increasing 
importance  of  the  shoot  curculio  problem,-  a  new  station  was  established 
in  the  spring  of  19^5  Shreveport,  Louisiana,  where  one  man  will 
devote  most  of  his  time  to  this  problem. 

Relation  'of  insects  to  peach  mosaic  disease;  The  use  of  sticky  board 
traps  vras, found  to  constitute  a  more  thorough  and  less  time-consuming 
.method  of  securing  records  of  the  local  distribution,  seasonal  abun¬ 
dance,  and  host  relationships  of  species  of  insects  suspected  as 
vectors  of  peach  diseases,  such  as  pea.ch  nosaiCi  "than  manual  methods 
employed  formerly.  A  total  of  297  peach  mosaic  vector  tests  were 
carried  out  vrith  11  suspect  insect  species  in  established  test  plots 
near  Riverside,  California,  at  Brownvrood,  Texas,  and  near  Espanola, 

ITevr  Mexico.  Preliminary  readings  on  vector  ejqjeriments  initiated  in 
1944  revealed  three  cases  suspicious  of  peach  mosaic,  in  each  of  whicii 
certain  species  of  thrips  are  involved. 

Relation  of  insects  to  phony  peach  disease;  The  use  of  sticks  board 
traps  to  obtain  information  regarding  possible  insect  vectors  vras  a 
distinct  improvement  over  the  man-ua.l  methods  employed  formerly.  Data 
collected  in  survey^  for  possible  vectors  of  phony  peach  disease  in¬ 
dicate.  that  a  small  group  of  twig-feeding  leafhoppers  very  likely  in¬ 
cludes  the  vector,  and  I7  transmission  tests  were  made  with  the- most 
promising  suspect.  Final  readings  ha.ve  been  made  on  a  sufficient 
number  of.  tests  to  indicate  strongly  that  nhony  peach  is  not  spread 
by  soil-inhabiting  insects.  The  importance  of  maintaining  experi¬ 
mental  trees  in  a  vigorous  growing  condition  is  now’ recoghiz-ed  as 
necessa.'ry  to  insure  satisfactory  results  in  transmission  tests. 

Various  insects  affecting  deciduous  fruits;  DDT  showed  excellent 
promise  against  the  peair  thrips  on  prunes  in  Oregon,  both  as  a  soil 
insecticide  and  as  a  spray  or  dust  against  the  adult  thrips  on  the 
trees.  Soil  treatments  with  calcium  cyanamid  gave  reductions  in 
thrips  emergence  in  some  cases,  but  the  results  we-re  very  irregular. 

At  Pou^keepsie,  ]^ew  York,  no  fruitflies  were  reared  from  the  fruit  of 
4  trees  in  a,  previously  heavily  infested  orchard  which  was  sprayed 
in  1944  with  DDT,  2  pounds  per  100  gallons.  In  laboratory  and  field 
tests  at  Kearney s\’’ill e,  West  Virginia',  all  concentrations  of  DDT  from 
1/2  pound  per  100  gallons  upward  gave  satisfactory  control  of  the 
pistol  casebearer.  On  the  other  hand,  DDT  has  appeared  to  have  little 
or  no  value  in  the  control  of  either  hibernating  adults  or  nymphs  of 
the  pear  psylla.  Against  the  apple  maggot,  results  were  irregular. 

A  fourth  year's  work  in  the  Northwest,  in  c ooperati’on -with  a  number  of 
State  and  Canadian  agencies,  has  substantiated  the  previous  work 
showing  that  although  the  use  of  a  heavy  mineral  oil  ad  a  dormant 
spray  often  retards  the  development  of  pear  foliagei  and  causes  the 
lenticels' to  swell,  neither  of  these  phenomena  appears  to  be  harmful. 
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Some  fruit  bud  killing  may  occur  on  the  Yinter  Nelis  variety  but  no 
permanent  injury  is  done  to  the  trees.  The  results  appear  to  be 
conclusive,  and  this  investigation  is  being  discontinued. 

2.  Forest  Insects 


Insects  attacking  forest  products;  Assistance  was  given  the  Forest 
Service  and  other  ovmers  and  managers  of  timber  in  connection  with 
the  salvage  of  additional  Douglas  fir  timber  on  the  1933  Tillamook 
Bum  area  in  Oregon.  Mne  representative  areas  were  sampled  in  co¬ 
operation  with  the  Division  of  Forest  Pathology  of  the  Bureau  of 
Plant  Industry,  Soils,  and  Agricultural  Fn-gineering  to-  obtain  data 
on  the  degree  of  insect  damage  and  other  deterioration  and  how  the 
salvageable  volum.e  might  be  determined  and  best  utilized. 

Preliminary  tests  of  oil  solutions  of  DDT  for  prevention  of  attack  on 
logs  by  p,mbrosia  beetles  have  indicated  that  it  may  be  very  useful, 
but  under  certain  conditions  even  an  S  percent  concentration  is 
not  fully  effective.  Solutions  of  di chi oro diphenyl oxide  in  kerosene 
have  given  about  75  percent  protection  to  sweetgum  logs  in  the  G-ulf 
States. 

Advice  was  given  to  South  African  authorities  regarding  the  use  of 
pentachlorophenol  for  treating  lumber  infested  with  anobiid  and 
Lyctus  beetles.  The  South  African  Government  now  requires  that  all 
new  lumber  be  dipped  for  5  minutes  in  a  solution  of  pentachlorophenol 
before  beirg  placed  in  buildings.  The  frequent  occurrence  of  powder- 
post  beetle  infestations  in  lumber  shipped  from  the  United  States 
had- seriously  threatened  our  export  trade  previous  to  the  development 
of  this  control  measure. 

Insects  attacking  ma.ture  timber;  Study  of  the  Engel mann  spruce 
beetle  indicates  that  this  beetle  may  have  a  2-year  life  cycle  under 
certain  conditions  and  that  many  of  the  adult  beetles  have  the  unusual 
habit  of  migrating  to  the  bases  of  previously  infested  trees  where 
they  hibernate  in  large  numbers  beneath  the  bark  around  the  root 
collar  and  lower  2  or  3  feet  of  the  tree  trunk.  This  hibernation 
habit  may  have  a  very  important  bearing  upon  the  development  of  effect¬ 
ive  control  measures.  A  mixture -of  1  part  orthodichlorobenzene  in -6 
parts  Diesel  oil  was  found  to  be  effective  against  larva.e  and  young 
adults  in  cut  logs  but  only  partially  effective  when  applied  to- 
standing-  trees.  Tests  vdth  DDT  emulsion  applied  to  infested  standing 
trees  vrere  inconclusive,  but  laboratory  tests  indicate  that  spraying 
green  logs  with  l/2  or-  1  percent  DDT  emulsion  ^oll  prevent  attacks 
and  kill  most  of.  the  beetles  when  confined,  in  cages. 

Completion  and  analysis  of  a  3“Fear  study  of  the  effects  qf  various 
fertilizers  and  types  of  root  and  twig  pruning  on  ponderosa  pine  in 
Oregon  showed  that  needle  development,  as  influenced  by  variops 
treatments,  appears  to  be  the  best  single  indicator  of  tree,  vigor.  ^ 
These  results  should  be, of  importance  in  further  studies  of;  tree  , 
susceptibility  and'  its  application  in  sanitation-salvage  logging 
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of  ponderosa  pine.  A  summary  of  past  studies  on  the  interrelation 
of  fire  and  insects  in  ponderosa  pine  was  completed  as  a  basis  for 
future  investigations.  Considerable  progress  was  made  in  preparing 
a  general  summary  of  all  previous  work  on  the  western  pine  beetle. 

In  California,  an  outbreak  of  Ips  beetles  in  recently  logged  areas  has 
threatened  the  success  of  sanitation-salvage  logging  operations  as  a 
means  of  reducing  bark  beetle  losses.  Study  of  the  infested  areas 
had  indicated  that  season  of  cutting  may  be  important  in  affecting 
the  development  of  subsequent  Ips  infestations. 

Insects' .attacking  second-growth  timber;  Excellent  control  of  the 
gyps3’’  moth  was  obtained  by  applying  a  solution  of  DDT  from  an  airplane, 
using  1  pound  of  DDT  in  1  gallon  of  liquid  per  acre.  Tests  made  with 
several  other  forest  defoliators  such  as  the  green-striped  maple 
worm,  pine  sawflies  and  white  pine  weevil  gave  similar  result s.  Many 
different,  spray  mixtures  containing  DDT  have  been  tested  with  ground 
or  hand  equipment  in  efforts  to  determine  the  factors  that  influence 
the  tyre  of  syvaj  deposit  and  its  effectiveness  under  various  con- 
dit ions. 

The'  cooperative  project  with  the  State  of  Wisconsin  and' Division  of 
Forest  Pathology,  BPISAE,  to  determine  relationships  of  Saratoga 
spittle  bug  and  the  so-called  ”bum  blight"  condition  in  jack  pines 
in  the  Lake  States  has  been  conpleted.  The  work  indicated  tha,t  the 
soittle  bug  was  primarily  responsible  for  the  injury.  Preliminary 
tests  indicate  that  DDT  is  very  effective  when  used  for  control  of 
the  SToittle  bug.  Airplane  spraying  of  a  test  area  was  carried  out  in 

1945.' 

Insect  vectors  of  forest-tree  diseases;  Further  tests  with  DDT 
emulsions  and  solutions  applied  to  living  elm  trees  for  preventing 
crotch  feeding  by  Scolytus  multi striatus  beetles,  which  transmit 
Dutch  elm  disease,  have  been  very  encouraging.  A  solution  of  DDT 
in  kerosene,  applied  as  a  dor.mant  spray,  prevented  feeding  by  the 
beetles  for  over  JO  days  d'uring  which  period  the  sprayed  trees  were 
subjected  to  over  12  inches  of  rainfall.  Some  of ' the ' emulsions  used 
during  the  foliar  season  prevented  feeding  for  periods  up  to  127  ^.ays. 
If  similar  results  can  be  obtained  in  large-scale  field  applications 
it  should  be  possible  to  give  adequate  protection  to  valuable  trees 
by  spraying  them  once  or  twice  each  year,  Tests''were  also  made  with 
DDT  sprays  applied  (1)  to  noninfested  iirood  to  .prevent  breeding  of 
bark  beetles' and  (2)  to  infested  wood  to  destroy  the  bark-beetle 
brood.  Freshly  cut  elm  logs  sprayed  with  solutions  of  2.5  to  50  grams 
of  DDT  per  liter  of  kerosene  'vrere  e:xposed  to  normal  weathering  for 
various  periods  and  then  exposed  to  attack  by  elm  bark  beetles.'  ’'Hone 
of  the  sprayed  logs  became  infested  although  the  checks'  were  heavily 
attacked.  Three  elm  logs  heavily  infested  with  larvae  of  Scolytus 
multi striatus  were  sprayed  with  DDT  solutions  in  kerosene.  Uo  beetles 
emerged  from  these  logs.  ' 

The  treatment  of  test  plots  to  determine  the  feasibility  of  protect¬ 
ing  valuable  elms  in  cities  and  parks  through  control  of  elm  bark 
beetles  by  sanitation  measures  and  use  of  trap  trees  ha/s  continued. 
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On  the  MorristoT^n ,  New  Jersey,  plot  12  diseased  trees  were  removed 
from  the  inner  l-mile  radius  zone  and  I30  from  the  second  zone  in 
1943,  and  during  1944  the  corresponding  figures  were  5  52,  re¬ 

spectively.  A  plot  at  Princeton,  New  Jersey,  is  being  used  to  test 
the  value  of  chemically  treated  trap  trees.  A  total  of  428  low-value 
trees  v;ere  treated  ^in  1944  and  treated  logs  were  placed  at  100  loca¬ 
tions  vfhere  suitable  trees  for  the  attraction  of  the  beetles  were  not 
available.  Examinp.tion  of  this  material  has  not  been  completed.  A 
third  plot  was  established  at  Marietta,  Ohio,  where  both  the  Dutch 
elm  disease  and  the  elm  phloem  necrosis  disease  are  present.  This 
plot  is  being  treated  by  sanitation  methods,  in  cooperation  with  city 
off icials. 

Preliminary  tests  indicate  that  elm' trees  can  be  kept  entirely  free 
of  sucking  insects  that  may  be  responsible  for  transmitting  the  elm 
virus  disease  organism  by  spraying  them  with  DDT  solutions  or 
emulsions.  Thus  ,  even  though  the  specific  vector  is  not  known  it 
raa.y  be  possible  to  protect  valuable  trees.  Determination  of  the 
vector  or  vectors  will  make  it  possible  to  restrict  spraying  opera¬ 
tions  to  the  periods  when  the  insects  are  active. 

The  possibility  was  suggested  during  the  1944  season  that  the  nursery 
trees  used  in  transmission  experiments  thus  far  may  be  resistant  or 
immune  to  the  virus  disease.  A  large  series  of  graftir^  experiments 
by  Forest  Pathology  have  resulted  in  a  very  small  percentage  of 
transmissions  of  the  disease,  much  belov/  what  is  obtained  with  wild 
seedlings.  The  nursery  stock  vras  obtained  from  outside  the  known 
disease  area.  It  is  therefore  planned  to  repeat  many  of  the  tests 
X'fith  trees  that  a,re  knov/n  to  be  susceptible,  especially  with  the 
Moline  variety  of  elm. 

Spruce  budvrorm;  The  spruce  budworm,  which  is  now  destroying  extensive 
forests  in  Canada  and  can  be  expected  in  the  Maine  forests  in  the 
near  future,  has  in  earlier  outbreaks  destroyed  from  50  ^0  90  percent 
of  the  pulpwood  over  very  extern ive  areas.  Last  summer  the  pest 
appeared  in  considerable  numbers  throi^h  the  Adirondack  region  and 
in  Yermont  presaging  a  serious  outbreak  there  also.  The  adopted  plan 
of  vrork  emphasized  three  angles:  (l)  Application  of  insecticides 
from  airplanes  for  protection  of  valuable  stands  and  possible  pre¬ 
vention  of  spread  of  the  insect;  (2)  Biological  studies  of  the  insect 
to' obtain  information  that  may  be  vrorked  into  forest  management 
practices;  (3)  Cooperation  with  the  Branch  of  Research  of  the  Forest 
Service  and  with  Maine  timberland  oimers  in  determining  the  possi¬ 
bilities  of  applying  silvicultural  practices  to  the  Maine  timber  lands 
for  prevention  of  serious  losses.  It  was  determined  that  DDT  is  very 
•  effective  against  the  spruce  budworm  although  much  additional  work' 
is  needed  in  developing  the  most  satisfactory  formulae  for  airplane 
anplication  and  determinirg  the  lowest  dosages  that  are  effective. 
Biological  studies  are  being  carried  out  in  Colorado  and  eastern 
New  York,  although  early  observations  were  ma.de  in  Canada  in  the 
provinces  of  Qpebec  and  Ontario.  Study  areas  have  been  selected  in 
Maine  where  cutting  practices  designed  to  improve  grovrth  conditions 
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and  stand  composition  are  'being  demonstrated  in  cooperation  with,  the 
Forest  Service  and  private  ovrners.  Experimental  areas  were  sprayed 
^  "by  airplane  in  Colorado,  in  eastern  Nev;  York  in  late  spring,  and 
detailed  observations  were  made  on  spraying  operations  conducted  by 
Canada  in  Quebec  and  Ontario.  Results  were  generally  very  favorable. 

Surveys  and  advice  to  . lan.d-managing  agencies;  Special  attention  was 
given  the  Sngelmann  spruce  beetle  outbreak  in  Colorado.  This 
devastating  outbreak  has  built  up  following  a  heavy  blow-down  of 
timber  in  1939*  About  3  billion  board  feet  of  spruce  has  been  killed, 
about  2/3  of  it  in  19^4  and  1945.  As  yet,  only  four  national  forests 
are  seriously  affected;  the  White  River,  Grand  Mesa,  Routt,  and 
Uncompahgre.  Surveys  in  1944  showed  that  most  of  the  losses  have 
been  on  the  ''/hite  River  where  7>575>400  trees,  containing  1,783 » 652,000 
board  feet,  or  60  percent  of  the  merchanta.ble  volume  were  killed  by 
the  end  of  1944.  An  attempt  was  made  to  survey  some  of  the  spruce 
stands  from  an  airplane,  but  it  was  found  to  be  impossible  to  detect 
infested  trees  from  the  air  because  the  foliage  does  not  change  color 
until  about  a  year  after  attack  by  the  beetles.  Surveys  for  the 
Black  Hills  beetle  in  ponderosa  pine  and  lodgepole  pine  in  'Qtah, 

Wyoming  and  Colorado  disclosed  several  outbreaks  where  control  measures 
were  needed. 

It  was  found  that  the  volume  of  pine  timber  killed  by  bark  beetles- 
in  California  was'  10  percent  greater  in  1944  than  in  1943*  T4e 
most  serious  increases  were  in  the  eastern  part  of  Shasta  County 
near  the  town  of  Burney  vdiere  Ips  beetles  killed  a  considerable 
volume  of  the  residual  stand  in  recently  cut-over  areas.  The  western 
pine  beetle  also  increased  in  these  areas,  and  it  is  feared  that 
this  may  be  the  beginning  of  another  period  of  serious  losses.  A 
total  of  l4  bark  be etle  .infestation  areas  in  the  State  were  reported 
as  demanding  control  action  in  1944.  Preliminary  reports  indicate  ■ 
further  increase  in  1945. 

Extensive  outbreaics  of  the  black -headed  budworm  in  V/ashington  and 
the  hemlock  looper  in  Oregon  were  examined,  and  control , op erat ions 
for  the  latter  were  conducted  by  state  authorities  under  technical 
guidance  by  Bureau  officers.  Over  4G  million  board  feet  of  timber 
was  killed  by  the  looper  in  1944.  Salvage  operations  were  recommended 
for  about  6,500  acres  of  killed  timber,  and  aerial  spraying  was 
conducted  on  about  11,000  acres  of  heavily  infested  timber. 

Demands  have  increased  greatly  for  technical  assistance  in  applying 
sanitation- salvage  logging  in  the  Pacific  Coast  States.  In  California 
the  work  at  Black's  Mountain  has  been  .continued,  and  additional- 
cuttings  have  been  made  by  the  Forest-: Service  and  several  logging 
•companies.  In  Region  6  the  Forest .  Service  is  formulatii^g  a  definite 
policy  as  to  beetle  control  by  sanitation-salvage;  the  Office  of 
Indian  Affairs  has- undertaken  e.  large-scale  test  of  the  method;  and 
several  timber  operators  are  considering  it  as  a  part  of  'their 
sustained-yield  production  program. 
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During  the  19^4  season,  area  hazard  surveys  were  made  on  the  Sisters 
Area,  Deschutes  National  Forest  and' on“the  Kinzua  Area,  Umatilla 
National  Forest,  hoth  in  Oregon.  Hazard  on  the  340» 000-acre  Sisters 
Area  was  sampled  in  a  mechanical  way  "by  running  strips  at  1-mile 
intervals  through  the  remaining  virgin  pine  stands.  Some  19 » 000 
trees  were  classified  as  to  risk.  On  the  430 , 000-acre  Kinzua  Area, 
a  modified  road  strip  method  of  determining  hazard  was  utilized, 
with  over  27,000  trees  rated  a.s  to  risk.  On  hoth  areas  data  were 
taken  regarding  past  losses. 

Termites;  Military  and  housing  agencies  have  been  given  technical 
advice  in  preventing  damage  by  termites  to  buildings,  fabrics,  and 
various  types  of  containers  and  packaging  materials.  Information 
that  is  being  obtained  through  a  large  series  of  tests  of  soil  poisons, 
fabric  treatments,  wood  impregnations  and  other  experiments  is  made 
available  as  rapidly  as  possible.  A  group  of  five  roofed  boxlike 
structures  (12'  x  12 '  x-  20")  comparable  to  the  fcaindations  of 
buildings  were  constructed  on  the  Harrison  Experimental  Forest  near 
Saucier,  Mississippi.  These  are  being  used  in  studying  the  effects  of 
various  amounts  of  ventilation  and  soil  moisture  in  relation  to 
termite  activity.  Assistance  was  given  to  several  of  the  Army  Service 
Commands,  in  planning  and  applying  control'  measures  where  termites  v;ere 
causing  severe  damage  to  buildings.  At  Fort  Bragg,  North  Carolina, 
several  chemical  treatments  were  applied  on  an  experimental  basis 
under  Bureau  direction. 

3.  Truck  Crop  and  Garden  Insects 

Bean  insects;  The  results  of  field  experiments  carried  on  under  con¬ 
ditions  prevalent  in  eastern  Virginia  and  western  North  Carolina  show 
that  rotenone  dust  mixtures  are  far  superior  to  DDT  or  any  other 
insecticide  yet  tested  against  the  Mexican  bean  beetle.  The  addition 
of  2^  nicotine  as  a  means  of  saving  rotenone  failed  of  its  purpose. 
Cryolite  mixtures  containing  4o^  sodium  f luoaluminat e  was  approximately 
■.as  effective  as  a  70^  concentration  when  equivalent  per-acre  quantities 
of  sodium  f luoaluminat e  were  applied.  The  application  of  rotenone 
dust  mixtures  by  airplane  for  Mexican  bean  beetle  control  in  the 
Hendersonville,  North  Carolina,  area,  was  not  as  effective  as  when  the 
material  v;as  applied  v;ith  a  ground  machine,  apparently  due  to  the  lack 
of  coverage  on  the  undersides  of  the  leaves  of  the  plant  where  the 
insects  feed.  In  tests  for  the  control  of  the  bean  leafhopper  on 
pole  beans,  it  was  found  that  a  DDT  dust  mixture  was  highly  effective 
and  that  this  material  was  much  more  effective  than  any  of  the  rotenone- 
sulfur  or  rotenone-nicot in e- sulfur  mixtures  v/hich  were  included  in  the 
experiment . 

Cole  crop  insects;  The  investigations  on  the  control  of  cabbage  cater¬ 
pillars  have  continued  to  enrohasize  the  need  for  materials  which  might 
be  used  as  substitutes  for  rotenone  and  pyrethrum. '  These  investiga¬ 
tions  have  shown  that  the  nev;  chemical,  DDT,  v/hich  is  being  developed 
as  an  insecticide  is  more  effective  against  the  several  kinds  of 
cabbage  caterpillars  that  attack  cabbage  than  any  other  material  yet 
tested.  Information  still  is  needed' to  develop  a  satisfactory  formula 
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pnd  determine  the  residue  hazard.  Other  features  of  this  vrork  were 
that  a  dust  mixture  prepared  from  the  ground  root  of  the  plant, 

Perris  malaccensis,  was  as  effective  against  the  green  caterpillars 
which  attack .cahh age  as  rotenone  mixtures  containing- l/2^  rotenone  and 
that  the' efficacy  of  pyrethrum  may  be  decidedly  increased  by  incorporat¬ 
ing  with  the  pyrethrum  a  synergist  known  chemically  as  piperonyl 
cyclohexenone.  This  latter  discovery  is  of  particular  importance  as 
this  will  result  in  the  use  of  the  so-called  pyrethrum  marc,  a  by¬ 
product  of  the  processing  of  pyrethrum  to  provide  material  for  the  con¬ 
trol  of  mosquitoes  and  flies  by  the  armed  forces.  ' 

Pea  weevil;  As  a  result  of  tests  of  3^  insecticides  and  combinations 
of  insecticides,  it  was  indicated  that  DDT  may  be  a  satisfactory 
substitute  for  rotenone  dust  mixtures  in  pea  weevil  control  or  will, 
at  least,  supplement  our  limited  supplies  of  this  material.  The  field 
vrark  vrith  cryolite  as  an  insecticide  for  the  control  of  the  pea  weevil 
has  been  developed  to  the  point  that  it,  althou^  .costly,  can  be 
recommended  if  rotenone  supplies  are  not  sufficient  to  meet  the  needs 
of  the  pea  industry  or  if  the  early  promise  of  DDT  is  not  fulfilled. 

Pea  aphid;  The  studies  on  pea.  aphid  control  revealed  that  0*3  of  ^ 
nound'of  rotenone  per  acre  vras  superior  to.^snaller  dosages.  Eleven 
different  dust  mixtures  were  tested  and  the  results  showed  that  the 
most  "effective  were  -derris  dust  mixtiires  containing  0.75^  rotenone, 

A  dust  mixture  containing  5^  DDT  was  found  to  be  superior  to  a  mixture 
containing  O.^fo  rotenone,  the  DDT  plots  yielding  at  the  rate  . of  1,517 
mounds  of  shelled  peas  and  the  rotenone  plots  859  pounds  per  acre. 

Potato  insects;  The  investigations  on  potato  insects  include  the 
development  of  measures  of  control  for  the  potato  flea  beetles  affect¬ 
ing  potatoes  in  the  West  and  aphids  Which  affect  potatoes  in  the  East, 
especially  those  aphids  which  di sseraihate  the  leafroll  disease  in 
potatoes  grown  for  seed  stock.  In  addition  to . these  studies  an  in¬ 
vestigation  of  the  potato  psyllid  in  relation  to  crop  damage  is  being 
carried  on  in  Nebraska  and  adjacent .states.  Work  on  potato  flea 
beetles  showed  that  a  dust  mixture  containing  55f^  sodium  f luoaluminat e 
v^as  more  satisfactory  than  other  concentrations' of.  this  material. 
Observations  madd  in  three  fields  where  cryolite  dust  was  applied  by 
airplane  showed  results  less  effective  than  vrhen  the  crj'-olite  was 
applied  by  ground  equipment .  The  vrork  in  Ilaine  on  the  control  of 
a.phids  to  prevent  infection  .from  the  disease,  leafroll,  showed  that 
vrhile  the  insecticide  applications  reduced  the  aphid  infestations, 
they  did  not  reduce  the  occurrence  of  the  leafroll  disease. 

I 

Insects  affecting  seed  production;  The  investigations  on 'this  problem 
involve  insecticidal  tests  for  the  control  of  plant  bugs-, on  sugar 
beets  grown  for  seed  in  Arizona,  Wew  Mexico,  California, .and  Utah, 
and  a  study  of  the  cabbage  seedpod  v^eevil  and  its  control  in  the 
cabbage  seed-producing  areas  of  Washington  and  Oregon.-  Work  on  the 
onion  thrips  is  carried  on  in  California  and  in  Idaho  in  cooperation 
vrith  the'State  Experiment  Stations.  Insecticidal  studies  on' the 
Lygus  bugs  which  attack  sugar  beet  seed  crops  showed  that  DDT  in  the 
dust  form'vras  far  more  effective  against  these  insects  than  the 
pyre  thrum.- sulfur  dust  mixtures  vrhich  vrere  formerly  used  for  the  control 
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of  these  pests  and  that  the  results  of  this  preliminary  work  warranted 
large-scale  field  operations  with  DDT  dust  mixtures.  The  effect  Of 
the  DDT, on  the  build-up  of  aphid  uopulations  on  the  sugar  beet  seed 
stock  remains  to  be  determined.  The  laboratory  tests,  having  for 
their  objective  the  discovery  of  a  satisfactory  insecticide  for  the 
cabbage  seedpod  weevil,  did  not  yield  any  very  promising  results.  This 
insect  was  found  to  infest  from  IJ^  to  9^/^  of  the  seedpods.  The  onion 
thrips  work  in  Idaho  was  handicapped  by  cool,  rainy  weather  in  April 
and  June  v^hich  retarded  the  development  of  the  thrips.  However,  a  large 
number  of  field  tests  were  conducted  with  various  insecticidal  materials 
and  vdiile  the  differences  betv/een  the  various  materials  tested  were  not 
clear-cut,  a  DDT-pyrophyllite  dust  mixture  was  superior  to  the  other 
insecticides  tested.  In  California  similar  results  were  obtained. 

Beet  leai’ho'oper ;  The  work  on  the  beet  leaf  hopper  has  been  directed 
primarily  towards  the  development  of  a  means  of  reducing  beet  leafhopper 
populations  in  beet  fields  in  order  to  prevent  the  dissemination  of  the 
)  curly  top  disease,  especially  on  beets  in  the  seedling  stage.  Work  has 

also  been  conducted  on  desert  surveys  during  the  fall,  winter,  and 
spring  to  determine  the  condition  of  the  leafhopper  and  its  wild  host 
plants  because  these  factors  affect  the  density  of  the  spring  movement 
of  the  leafhoppers  to  the  cultivated  fields.  Prom  the  limited  number 
of  tests  conducted  with  various  formulations  of  DDT,  both  as  dusts  and 
as  sprays,  the  results  sho’/^  that  this  material  may  be  developed  into  a 
very  satisfactory  remedy  for  the  protection  of  seedling  beets  from 
infection,  by  curly  top  through  the  feeding  of  leafhoppers.  Prom  the 
surveys  of  the  desert  areas  during  the  fs,ll  of  19^3  spring  of  19^4 
the  indications  v/ere  that  leafhopper  populations  that  moved  into  the 
cultivated  areas  would  be  large.  However,  because  of  unfavorable 
weather  conditions  which  affected  the  food  plants  of  the  leafhopper, 
the  spring  generation  of  the  pest  did  not  develop  as  expected  in  southern 
Idalio.  As  a  result  of  this  light  infestation  of  the  leafhopper  the 
curly  top  infection  in  beans  eud  beets  was  of  little  consequence.  Prom 
^  the  surveys  which  have  been  made  in  the  Big  Horn  Basin  area  of  Wyoming 
there  is  positive  evidence  that  the  insect  overwinters  successfully 
in  this  area  and  when  conditions  are  favora.ble,  the  populations  of 
the  insect  may  be  such  as  to  cause  some  damage  from  curly  top  to  plant¬ 
ings  of  non-resistant  beets.  In  Utah  .  surveys  of  the  beet  leafhoppers 
spring  breeding  areas  showed  that  the  movement  of  the  leafhoppers  from 
the  desert  to  the  cultivated  areas  during  the  spring  of  1944  would  be 
small.  Consequently  there  was  only  minor  damage  to  beets,  beans,  and 
tomatoes  from  the  curly  top  disease, 

Sweetpotato  weevil;  Insecticide  studies  vrhich  have  been  conducted  on 
the  sweetpotato  weevil  include  poisoned  baits  and  the  application  of 
insecticides  to  the  crop  in  the  field.  Ho  satisfactory  synthetic  bait 
ha.s  been  developed.  Calcium  arsenate  proved  to  be  the  best  insecticide 
for  field  use,  Trea^ted  areas  yielded  560  pounds  more  sweetpotatoes 
free  from  weevil  than  did  the  untreated  areas.  Hbvrever,  it  required 
10  applications  of  calcium  arsenate  to  bring  about  this  resvilt  and  it 
is  questionable  whether  such  a  large  number  of  treatments  would  be  an 
economic  practice.  Work  with  vine  cutters  and  vine  shavers,  as  a  means 
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of  facilitating  removal  from  fields  of  all  potatoes  and  roots  which  may 
harhor  the  sweetpotato  weevil,  has  shown  this  equipment  to  he  practica-, 
hie.  Also  these  vine -cutt ers  and  vine  shavers  will  facilitate  the  use 
of  tractor-powered  mechanical  diggers  for  harvesting  the  crop. 

• 

Tohacco  insects;  The  work  on  tobacco  insects  was  conducted  in  the  dark 
fire-cured  tobacco  growing  areas  of  Tennessee  and  the  flue-cured  areas 
of  ITorth  and  South  Carolina.  In  Uorth  Carolina  the  results  of  the 
experiments  designed  to  develop  a  combination  blue  mold-flea  beetle 
spray  for  treating  of  the  plant  beds  showed  that  either  calcium  arsenate 
or  cryolite  could  be  added  to  a  standard  fungicide  without  lessening 
the  beneficial  effects  of  either  material.  A  5^  DDT  dust  mixture  was 
found  to  be  one  of  the  most  effective  m.aterials  used  on  the  plants  to 
protect  them  from  flea  beetle  damage  in  the  plant  bed  prior  to  their 
being  pulled  for  setting  in  the  field.  Basic  copper  arsenate  also  gave 
promise  of  being  a  useful  remedy.  In  experiments  to  develop  a  sub¬ 
stitute  for  lead  arsenate  for  hornworm  control,  it  was'  discovered  that 
cryolite  was  more  toxic  to  the  tobacco  hornworms  than  paris-green-lead 
arsenate  mixture,  especially  in  the  latter  stages  of  the  worms’  develop¬ 
ment.  In  the  Florence,  South  Carolina,  pjrea,  in  comparative  tests  in 
a  search  for  substitutes  for  lead  arsenate  for  tobacco  hornworm  and 
flea  beetle  control  the  most  satisfactory  hornworm  control  and  the 
highest  yield  of  cured  tobacco  were  obtained  from  the  plots  treated  with 
basic  copper  arseiiate.  The  most  effective  method  of  killing  green  June 
beetle  larvae  in  tobacco  plan.t  beds  xvas  by  the  use  of  a  bait  consisting 
of  4  pounds  of  barium  fluo silicate  and  25  pounds  of  wheat  middlings. 

In  the  dark  fire-cured  area,  dast  mixtures  containing  70^  cryolite 
a.]TOlied  at  the  rate  of  25  pounds  per  acre  proved  to  be  effective  against 
hornworms  on  burley  and  dark  tobaccos.  The  work  vdth  stored  tobacco 
has  been  concerned  largely  with  the  development  of  substitutes  for 
pyrethrum  in  the  control  of  the  tobacco  moth  in  open  storage  houses. 

A  5^  DDT-oil  spray  in  laboratory  tests  was  toxic  to  the' tobacco  moth 
and  the  cigarette  beetle.  Two  new  fumigants  were  t ested  against  the 
tobacco  moth  and  cigarette  beetle  iiji  normal  a.tm.ospheric  fumigant 
chambers.  Both  of  these  materials,  trichloro-acetonitrile  and 
acrylonitrile-carbon  tetrachloride,  gave  IGOfo  mortality  of  the  larvae 
of  the  cigarette  beetle  and  the  tobacco  moth  at  dosages  of  6  ounces  per 
100  cubic  feet.  Experiments  to  determine  the  effect  of  the  redrying 
process  on  tobacco  insects  show  that  this  nrocess  for  leaf  tobacco 
killed  all  stages  of  the  cigarette  beetle  and  the  tobacco  moth.  This 
information  indicates  that  leaf  tobacco,  when  first  placed  in  stor¬ 
age,  vdll  be  free  of  insect  infestations.  Assistance  to  the  Commodity 
Credit  Corporation  was  rendered  throughout  the  year.  Processing  plants 
for  leaf  tobacco  v^ere  inspected.'  Prospective  warehouses  for  storage 
were  examined  and  appraised  as  to, the  possibility  of  applying  control 
measures  for  the  tobacco  moth  or  ciga.rette  beetle  in' case  tobacco  in 
such  warehouses  becomes  infested.  Tobanco  v?arehouses  were  inspected 
and  weekly  records  of  insect  infestations  in  these  warehouses  were  ob¬ 
tained.  Advice  and  recommendations  on  insect  control  were  given  when 
and  where  necessary. 
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Tpnpto  fruitworm;  The  results  of  the  e:xperinents  to  ascertain  the  most 
efficient  combination  of  insecticides  to  use  for  fruitworm  control  in 
California  now  provide  a  sound  basis  for  recommendations  to  the  grower. 
These  results  have  shora  that  a  dust  mixture  containing  70^  of  cryolite 
is  superior  to  mixtures  containing  fram  35  to  50^  of  cryolite  even  when 
the  same  poundage  of  cryolite  per  acre  was  applied.  In  Ohio  on  the 
other  hand  it  was  found  that  undiluted  calcium  arsenate  was  superior 
to  cryolite  dust  mixtures.  The  work  vrith  DDT  against  the  tomato  fruit- 
worn  has  been  of  a  preliminary  na.turo  but  judging  from  the  results  of 
these  preliminary  laboratorj^’  and  field  tests  DDT  shows  a  greater 
toxicity  to  the  tomato  fruitworm  than  any  material  tested  to  date  and 
with  the  proper  formulation  of  an  insecticide  and  the  determination  of 
the  proper  dosage  per  acre  this  material  promises  to  supplant  other 
insecticides  for  the  tomato  fruitworm. 

Vegetable  insecticides;  A  total  of  over  100  different  insecticides  or 
combinations  of  materials  has  been  tested  during  the  past  year.  With 
the  exception  of  the  results  obtained  from  the  use  of  DDT  no  other 
ma.terial  showed  any  exceptional  possibilities  as  a  future  insecticide. 

In  limited  field  tests  with  30  aerosol  formulations  containing  DDT, 
derris  resins,  or  nicotine,  the  DDT  formulations  yielded  more  satis¬ 
factory  results  than  either  the  derris  resins  or  nicotine.  One  of  the 
outstanding  features  Of  the  work  vrith  DDT  is  its  use  in  the  field  in 
the  aerosol  form.  When  applied  under  a  shall ovr  hood  satisfactory  kills 
of  aphids,  thrips,  and  leafhoppers  and  several  other  insects  on  vege¬ 
tables  were  obtained.  The  hood  served  to  concentrate  the  aerosol  or 
fog  as  it  Was  released  from  the  high  pressure  container.  During  the 
early  season  of  19^5  large  scale  field  plots  iirere  treated  with  aerosol 
for  pea  aphid  control.  The  results  of  this  vrork  are  especially  en¬ 
couraging  and  it  appears  that  this  simplified  method  of  treating  peas 
for  aphid  control  vrill  supplant  the  present  c\inbersome  methods  of  spray¬ 
ing  and  dusting  and  at  a  cost  which  will  be  lower  than  either  dustirg 
or  spraying. 

Wireworms ;  At  Ventura,  California,  the  work  wiiich  has  covered  a  five- 
year  period  on  the  relation  of  vrinter  cover  crops  to  wireworm  infesta¬ 
tions  has  shown  tha.t  .the  plots  planted  to  barley  were  most  favorable 
to  the  development  of  wireworms  and  that  the  wireworm  populations  vrere 
lower  in  the  plots  where  the  cover  crop  was  plowed  under  before  the 
adult  females  had  emerged  in  the  spring.  This  indicates  that  the 
females  select  soil  covered  with  green  vegetation  in  preference  to 
fallow  soil  as  a  place' to  lay  eggs.  The  results  of  this  e3p)eriment 
shovr  that  it  is  inadvisable  in  wirevrorm-infested  areas  to  plant  cover 
crops  and,  vrhile  this  may  conflict  with  soil-conservation  programs, 
the  situation  can  be  partly  remedied  by  plovring  under  the  cover  crop 
early  in  the  spring.  Experiments  which  have  been  conducted  vrith 
chemicals  applied  to  the  soil  for  the  control  of  vrireworms  show 
dichloropropane-dichloropropylene- and  d;hylene  dibromide  to  be  effective 
in  killing  wireworms.  However,  the  success  of  these  materials  from  a 
practical  standpoint  is  dependent  upon  the  cost  of  their  effective 
a.pplication  to  the  soil.  This  requires  exjpensive  equipment.  DDT  was 
tested  in  the  laboratory  and  out-of-door  insect  cages  and  when 
thoroughly  mixed  with  the  soil  at  the  rate  of  32  pounds  to  the  acre, 
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showed  a  high  mortality  to  wireworms.  However,  further  research  on 
the  effects  of  this  material  on  plant  growth  vdll  he  necessarjr  before 
it  can  he  determined  as  to  the  place  that  this  new  insecticide  will 
have  in  v;ireworm  control.  The  studies  on  naphthalene  during  the  past 
season  showed  that  of  thirteen  different  brands  and  kinds  of  pure  and 
crude  naphthalene  having  over  90^  purity,  practically  the  same  percent- 
a.ge  of  kill  of  wireworms  was  obtained  when  the  particle  size  of  the 
material  was  reduced  to  less  than  one  millimeter. 

•  4.  Cereal  and  Forage  Insects 

Chinch  bug;  Serious  chinch  bug  infestations  developed  in  1944  in 
parts  of  Illinois,  Indiana,  Kansas,  Missouri,  Nebraska,  North  Carolina 
amd  Oklahoma.  Satisfactory  controls  were  secured  where  barriers  of 
dinitro-ortho-cresol  dust  or  creosote  were  used.  Field  surveys 

showed  a  very  high  over-wintering  population  in  the  Central  Sta^tes, 
with  prospects  for  serious  damage  in  1945j  but  weather  adverse  to 
chinch  bug  development  in  the  late  spring  and  summer  of  1945  restricted 
the  damage  to  local  and  minor  infestations. 

DDT  in  dust  mixtures  was  found  very  effective  in  dust  barriers  and  in 
very  heavy  dosages  when  dusted  directly  on  bugs  infesting  sweet  corn, 
popcorn  and  oa.ts.  Heavy  dosages  of  dust  mixtures  containing 

sabadilla-  and  ryania  also  were  effective  when  applied  directly  on  the 
bugs.  Two  barrier  materials,’ '"8  percent  dinitro-or tho-secondary- 
butyl-phenol  and  S  percent  dinitro-cyclohexyl -phenol,  both  in 
pyrophylli'te  as  a  carrier,  and  with  5  percent  oil,  were  about  as 
effective  as  8  percent  dinitro-ortho-cresol  dust  with  5  percent  of  oil 
and  gave  complete  protection  to  corn.  The  dinitro-ortho-cresol  dust 
gave  complete  control  wherever  used,  even  though  it  was  3  years 
old. Dust  barriers  containing  from  1  to  4  percent  dinitro-ortho-cresol 
were  effective  against  the  young  bugs,  but  not  against  the  nearly 
mature  ones.  An  in^roved  "Hydroforners  Bottoms,”  a  by-product  of  oil 
refining,  tested  as  a  barrier  against  migrating  chinch  bugs  was 
quite  satisfactory  and  can  be  recommended  in  lieu  of  coal  tar  creosote. 

Ecological  studies,  tests  of  contact  insecticides  and  repellents  for 
use  in  control  of  infestations  in  crops,  and  tests  of  barrier 
materials  with  particula.r  reference  to  diluents,  concentrations,  and 
rates  and  methods  of ' application,  are  being  continued. 

Corn  earworm;  In  1944  heavy  populations  developed  on  late  corn  in 
central  and  southwestern  Illinois,  central  Missouri  and  Nebraska. 
Moderate  damage  to  corn  was  reported  from  G-eorgia,  Tennessee,  Kentucky, 
and  New  Jersey  and  only  light  damage  from  New  York.  Corn  v;as 
damaged  severely  near  Logan,  Utah  and  Phoenix,  Arizona,  and  infesta¬ 
tion  was  heavier  than  usual  in  sweet  corn  at  Weslaco,  Texas.  Soybeans 
in  Virginia  and  North  Carolina  and  peanuts  in  Georgia  v/ere  severely 
damaged.  Earworm  -populations  were  generally  much  lower  in  the  Central 
States  in  1945. 

DDT  in  mineral  oil  aave  almost  perfect  control  of  the  earworm  in 
both  green  and  maturing  stages  of  sweet  corn  and  hybrid  seed  corn. 
Pyrethrum.,  styrene  dibroraide  and  dichloro ethyl  ether  in  oil  all  gave 
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less  control  than  DDT,  which  was  the  only  insecticide  that  protected 
seed  corn  until  harvest.  Equally  good  results  were  secured  from  the 
use  of  mixtures  containing  oils  of  8O/9O  or  120/125  seconds  Sayholt 
viscosity.  Dent  corn  R  30»  which  is  markedly  resistant  to  earworm 
damage,  is  heing  used  in  commercial  crosses  and  resistant  sweet  corn 
47IU6  has  very  promising  commercial  prospects.  A  number  of  field 
corn  lines  adapted  to  southern  localities  show  promise  of  carrying 
earvrorm  resistance. 

Investigations  are  being  continued  to  find  and  utilize  varieties  of 
corn  resistant  to  the  earworm  and  the  characters  related  thereto,  and 
to  test  new  insecticides,  carriers  and  methods  of  application  to  ears 
to  reduce  costs  and  adapt  treatments  to  practical  use  on  canning  corn 
in  addition  to  market  and  seed  corn. 

European  corn  borer;  In  1944,  the  Earopean  corn  borer  was  found  for 
the  first  time  in  Kansas,  Nebraska  and  Tennessee  and  in  a  considerable 
number  of  counties  outside  territory  previously  known  to  be  infested 
in  10  other  states.  Estimated  losses  to  corn  caused  by  the  borer  in 
1944  totaled  about  $22,700,000,  averaging  over  20  million  in  field 
corn  and  over  2-1/2  million  in  sweet  corn.  In  the  eastern  part  of  the 
infested  area,  infestations  were  generally  lower  in  1944  than  in  1943, 
while  farther  west  in  the  Corn  Belt,  especially  in  Illinois  and  Iowa, 
the  borer  was  much  more  abundant  in  1944.  In  the  Mississippi  River 
Valley,  the  proportion  of  the  early  season  borers  that  prodiced  moths 
for  the  second  generation  ranged  from  47  percent  at  Milan,  Illinois 
to  89  percent  at  Canton,  Missouri.  With  unfavorable  weather  for 

borer  development  in  1945,  only  limited  snread  of  the  borer  was  re¬ 
ported,  principally  in  Minnesota  and  Kansas,  and  the  general  popula¬ 
tion  level  is  probably  lower  than  in  recent  jrears.  ^ 

Additional  borer-resistant  lines  of  corn. have  been  discovered  and 
those  previously  found  are  being  utilized  in  the  corn  improvement 
prc^ram,  either  directly  as  inbreds  or  parents  in  breeding  programs 
to  intensify  resistance  or  transfer  it  to  susceptible  but  otherwise 
desirable  agronomic  lines.  This  work  is  being  carried  on  in 
cooperation  with  the  Bureau  of  Plant  Industry,  Soils,  and  Agricultural 
Engineering  and  Various  State  agencies.  It  has  been  determined  that 
the  primary  point  Of  larval  establishnait  in  the  whorl  stage  of 
plant  growth  is  in  the  v;et  basal  areas  of  the  partially  unfurled 
leaves  and  that  the  presence  of  pollen  in  the  tassel  buds  and  in  the 
anils  of  the  leaves  and  similar  places  after  shedding  is  associated 
with  high  rates  of  larval  survival. 

DDT  provided  good  control  of  the  borer  in  various  spray  and  dust 
formulations  applied  with  ground  or  aerial  equipment.  Spray  formula¬ 
tions  of  Ryania  speciosa  were  as  effective  as  the  standard  rotenone 
spray.  Preliminary  tests  indicate  that  effective  insecticidal  con¬ 
trols  can  be  obtained  with  aerial  as  well  as  ground  equipment.  A 
comparison  of  nozzles  delivering  a  sol-id  cone  with  those  giving  a 
hollow  cone  spray  pattern  gave  an  increase  in  borer  reduction  of  15 
percent  with  a  7  percent  lower  dosage  of  spray  with  the  solid  cone 
type. 
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Field  collections  of  "borers  in  Massachusetts,  Corjiect icut ,  and  Hew 
Jersey  in  cooperation  with  State  agencies  provided  almost  500,000 
adiilt  parasites  of  four  different  species,  which  were  released  during 
the  season  in  13  States  throughout  the  infested  area.  In  19^5 > 

more  tha.n  233*000  adult  parasites,  including  5  different  species 
collected  from  the  above  three  States,  and  one  laboratory-reared 
species  provided  through  the  cooperation  of  the  Division  of  Entomology 
of  the  Canadian  Department  of  Agriculture,  were  released  in  l4  borer 
infested  States.  Parasitism  of  the  overwintering  borers  by  four 
imported  parasites  continues  high  in  the  Sa»stern  States  and  a  pupal 
parasite  continues  to  maintain  its  status  on  summer  borers  near  Boston, 
Massachusetts.  Parasitism  by  species  that  attack  the  borer  larvae  of 
the  summ.er  generation  was  considerably  higher  than  that  of  over- 
v/intering  borers,  rangir^g  from  15/^  at  Burlington,  New  Jersey  to  43^ 
at  Taunton,  Massachusetts  in  1944. 

Q-ras shoppers;  Grasshopper  populations  were  generally  low  in  1944 
altho\3gh  severe  local  damage  occurred  in  small  ■  grain s ,  corn  and 
alfalfa.  Severe  damage  to  field  margins  of  fall-planted  wheat  was  re¬ 
ported  from  Kansas,  Wyoming  and  Montana.  Grasshopper  injury  reduced 
the  quantity  of  alfalfa  seed  harvested  in  many  States,  especially  in 
parts  of  Nebraska  and  Wyoming.  Populations  generally  remained  at 
low  levels  in  1945. 

In  Arizona,  renovation  and  light  cultivation  of  alfalfa  fields,  re¬ 
moval  of  a  spring  hay  crop,  and  burning  over  of  fields  apparently  re¬ 
duced  hopper  populations. 

In  tests  of  DDT  dusts  and  sprays  it  was  found  tha,t  only  heavy  applica¬ 
tions  gave  effective  control  of  gre^sshoppers  in  dense  stands  of 
alfalfa.  Dust  preparations  of  dinitro-ortho-secondary-butyl-phenol 
were  more  toxic  to  hoppers  than  dini tro-ortho-cresol ,  both  being 
effective  but  also  severely  injurious  to  foliage.  Dust  prepara¬ 
tions  containing  piperonyl  cyclohexanone  gave  some  indication  of 
toxicity  to  grasshoppers  and  good  results  were  obtained  with  benzene 
hexachloride  and  di  (para-methoxy  phenyl)  trichloroethane.  Dry  bran- 
sawdust  baits  v;ere  more  effective  than  wet  baits  in  field  tests  in 
alfalfa  in  Arizona  and  grassland  in  California,  so.dium  arsenite  and 
sodium  fluosilicate  being  equally  effective  as  the  poisonous  ingredient, 
and  sodium  fluoride  and  ammonium  fluosilicate  less  so.  All  baits  were 
more  than  twice  as  effective  in  thin  alfalfa  as  in  dense  stands. 

In  Arizona  during  1945  baiting  results  in  tall  alfalfa  were  mteriaily 
improved  by  increasing  the  proportion  of  bran  to  sawdust  in  the  bait 
and  increasing  the  quantity  of  sodium  fluosilicade  or  using  the 
standard  quantity  of  sodi-um  arsenite.  Benzene  hexachloride  gave  good 
results  vrhen  used  as  a  ba.it  in  laboratoiy  cages. 

Studies  are  being  continued  to  determine  the  factors  responsible  for 
fluctuations  in  grasshopper  abundance,  including  wea.ther  conditions, 
parasites,  cultural  practices  and  baiting,  and  to  develop  and  improve 
baits,  sprays  and  dusts  for  grasshopper  control  in  tall  succulent 
vegetation  such  as  seed  alfalfa. 
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Hessian  ?ly:  Hessian  fly  infestations  at  ha.rvesttir.ie.,  19^»  were 
generally  lo\'  throtighout  the  v;inter-vrheat  Delt,  ?.l though  moderate  to 
heavj’’  infestr.tions  developed  in  southern  ilehro.ska,  north  central  and 
northea.stern  Kansas,  southern  ^'i  scons  in  and  southwestern  ITorth'  Dakota. 
Harvesttime  infesta.tions  in  19^5  wre  light  to  moderate  except  fpr 
heav;’’  infestations  in  Kentuclq^,  Tennessee,  southern  Illinois  and 
southern  Indiana.  In  California,  3ig  Cluh  43  and  Poso  42,  tv/o  wheats 
heing  increased  for  commercial  release,  continued  to  maintain  their 
resistance  to  fly  infestation.  Adva.nce  toward  commercial  release  of 
v;hea-ts  highly  resistant  to  hessia.n  fly  as  well  as  diseases  was  made  in 
the  v;heat  "breeding  program  in  cooperation  with  Department  and  State 
Experiment  Station  v/heat  "breeders.  .  Development  of  commercially 
desira’ole  fly-resistant  wheats  comprises  the  major  investigations  in 
progress  for  control  of  this  insect. 

Insects  affecting  legume  seed  crops:  Insect  injury  to  the  alfalfa 
seed  crop  in  Maricopa  County,  Arizona  in  1944  approximated  $32^,000. 

The  alfalfa  seed  production  in  Millard  County,  Uto.h  was  one  of  the 
lowest  on  record,  due  more  to  adverse  weather  conditions  than  to 
insects.  The  acreage  of  hairy  vetch  for  seed  in  Oregon  has  "been 
reduced  from  a"bout  125,000  to  50>000  acreas  j)rincipally  "beca^use  of 
losses  resulting  from  infestations  of  the  vetch  "bruchid. 

Outstanding  control  of  Lygus  "bugs  in  seed  alfaAfa  was  ,  secured  v'ith 
dust  treatments  with  DDT.  Results  were  less  satisfactory  with  sahadilla 
and  poor  v/ith  p^nrc thrum..  In  Millard  Coimty,  Utah  honey  "bees  -wore 
found  to  collect  considera"ble  pollen  from  alfalfa  plants,  indicating 
that  they  are  responsi'Dlc  for  much  of  the  cross-pollination  essential 
for  successful  production  of  alfalfa  seed. 

DDT  dust  wras  more  effective  than  rotenone  dust  or  a.  calcium  arsenate- 
sugar-v/atcr  "bait  spra.y  against  the  vetch  ‘Druchid,  and  gave  excellent 
control  of  heav3'"  infestations.  A"bout  85  percent  of  the  weevils  in 
vetch  seed  w-ere  found  to  "be  killed  "by  mechanical  injury  during  thresh¬ 
ing. 

Insects  attacking  forage  crops;  Aphid  populations  in  1944  vrere 
generally/  lov:  on  alfalfa  in  the.  Antelope ,  San  Jose  and  Sacramento 
Valleys  in  California  and  on  fall  (1943)  annual  legumes  sov/n  for  seed 
in  Oregon,  Severe  outbreak  of  the  velvetbean  catcrpilla.r  developed  in 
the  south  central  and  southeastern  States  on  peanuts,  soy'beans, 
velvetbeans  and  covnpeas.  Severe  damage  to  corn  "by  flea,  heetles  and 
m.uch  wilt  was  reported  in  northwestern  Ohio  and  in  parts  of  Indiana 
during  the  later  summer  of  1944. 

DDT  gave  good  control  of  potato  leafhoppcr  on  peanuts  and  alfalfa, 
the  tobacco  thrips  on  peanuts,  and  the  lespedeza  vrchworm  on  Icspedeza. 
Cryollite  v;as  also  effective  for  controlling  the  lespedeza  v;e"bworm. 
Alfalfa  plants  growing  on  alkaline  soil  supported  greater  populations 
of  p.phids  tha.n  plants  in  the  spjne  field  grovdng  on  more  acid  soil. 

Liming  of  soil  resulted  in  a,  la.rge  increa.se  in  aphid  populations  and 
the  calcium  content  of  aphid- 3Uscepti"blo  plants  v/a.s  found  to  "be 
considera'Dly  greater  than  in  resistant  plants.  Hooted  alfalfa,  cuttings 
of  a  num"ber  of  field  selections  of  the  variety  Hanger  (A  I36)  showed 
a  high  degree  of  aphid  resistance  in  the  greenhouse. 
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Emphasis  is  being  placed  on  the  development  of  alfalfa  varieties 
resistant  to  the  pea  aphid  in  cooperation  vdth  Federal  and  State  plant 
breeders,  cultural  and  insecticidal  methods  of  control  of  plant-bug 
damage  to  alfalfa  grown  for  hay  and  seed,  insecticidal  control  of  the 
potato  leafhopper  on  alfalfa  and  peanuts,  and  insecticidal  control  of 
thrips  on  peanuts. 

Insects  attacking  stored  grain  and  grain  products;  Tests  in  a 
commercial  flour  mill  showed  that  fumigation  of  machinery  units  every 
three  weeks  held  the  insect  infestation  at  a  low  enough  level  to  in¬ 
sure  the  production  of  insect-free  flour,  at  a  relatively  low  cost. 

In  tests  of  various  chemicals  as  possible  substitutes  for  standard 
fumigants  likely  to  be  scarce  due  to  war  conditions  a  mixture  of  equal 
parts  of  acrylonitrile  and  carbon  tetrachloride  was  found  satisfactory 
for  fumigation  of  milling  machinery.  Carbon  tetrachloride  alone  or 
mixed  with  various  proportions  of  ethylene  dibromide,  and  trichloro¬ 
ethylene,  gave  premising  results  as  grain  fumigants.  Flour  stored  in 
the  wooden  warehouse  of  a  small  country  mill  became  infested  in  one 
week  and  the  infestation  increased  with  length  of  storage.  Enriched 
flour  wan  not  more  attractive  than  non-enriched  flour  to  stored-product 
insects  but  w^as  more  conducive  to  their  multiplication. 

In  an  investigation  of  a  long  series  of  chemical  dusts  for  treatment  of 
seed  stocks  to  prevent  insect  damage.  Magnesium  oxide  dust  mixed 
vdth  the  seed  at  a  rate  of  1  ounce  per  bushel  or  a  dust  containing  3 
percent  of  DDT  in  a  suitable  carrier,  applied  at  the  rate  of  l/2  ounce 
of  the  mixture  per  bushel  of  seed  gave  effective  and  inexpensive  long¬ 
time  protection  against  insect  infestation.  The  DDT  dust  protects 
seed  of  any  moisture,  but  the  effectiveness  of  the  magnesium  oxide 
decreases  as  the  moisture  content  of  the  seed  increases  above  12  percent. 

Under  controlled  conditions  little  activity  of  grain  infesting  insects 
occu.rred  below  F.  At  F.  and  above,  longevity  and  reproduction 
was  progressively  reduced.  Little  breeding  occurred  in  grain  of  less 
than  11  percent  moisture  content  but  reproduction  increased  with 
moisture  content.  Information  being  obtained  in  these  studies  are 
basic  to  the  utilization  of  heat,  cold  and  fumigants  in  stored-product 
insect  control. 

Studies  shov/ed  that  sandpapers  as  food  package  wrappings  did  not  pre¬ 
vent  penetration  of  insects  but  that  emery  cloth  did.  Of  package 
v/rappings  coated  or  impregnated  vdth  a  series  of  chemicals  to  keep  out 
insects,  DDT,  acrylamide  and  a  trichlorobut3^ramide  were  highly 
effective.  Di  (para  methoxy  phenyl)  trichloroethane  appears  to 

be  an  effective  repellent  when  used  to  impregnate  paper  wrappers. 

Certain  snecial  treatments  of  rice  rendered  it  less  attractive  to  in¬ 
sects  and,  with  some  of  the  treatments,  less  subject  to  infestation. 

Among  different  management  practices  tested  for  control  of  insects  in 
Sver-lTormal-G-ranary  tj’pe  steel  bins  the  following  have  prevented 
infestation:  (l)  Two  annua.l  fumigations,  one  in  August  and  one  in 
October;  (2)  Fumigation  once  annually  in  September;  (3)  Turning,  clean¬ 
ing  and  fumigating  annually  in  September;  (4)  Storage  in  steel  bins 
with  vrhite  walls  and  roofs  which  reflect  the  .heat  and  keep  the  grain 
cool. 


Sprays  containing  5  percent  or  less  of  DDT  dissolved  in  refined 
deodorized  perosene,  or  in  xira.ter  suspension  or  emulsion,  and  applied 
to  walls  and  woodwork  of  grain  'bins,  warehouses  and  mills  gave  good 
control  of  weevils  and  other  insect  pests  of  stored  grain  and  cereal 
products  crawling  on  or  burrowing  into  the  walls  or  woodwork. 

Mormon  cricket;  Although  Mormon  crickets  v;ere  still  in  outbreak 
numbers  in  1944  in  sections  of  California,  Idalio,  Nevada,  Oregon  and 
Wyoming,  where  several  thousand  acres  of  range  grass  were  destroyed, 
crop  damage  was  negligible.  Inf esta.tions  in  general  were  low  in 

19^5f  although  it  is  anticipated  some  control  will  be  necessary  in 
Nevada  in  1946. 

Ammonium  fluosilicate  was  as  effective  as  sodium  fluosilicate  in  bran 
baits.  Those  containing  more  of  the  coarse  sawdust  gave  better  con¬ 
trol  than  those  containing  more  of  the  fine  material.  Wholewheat 
flour  -  sawdust  baits  did  not  give  consistently  high  kills  under  all 
conditions. 

Due  to  reductions  in  extent  of  severe  infestations  of  this  insect  re¬ 
sulting  largely  from  intensive  and  effective  baiting  in  recent  years, 
attention  is  now  being  given  mainly  to  location  of  and  ecological 
studies  in  restricted  hold-over  areas  with  a  view  to  preventing  wide¬ 
spread  outbreaks  originating  in  these  areas. 

Sugarcane  insects;  An  estimated  loss  of  over  $3 » 000, 000  was  caused 
by  the  sugarcane  borer  in  Louisiana  in  1944.  The  sugarcane  beetle  was 
somewhat  more  abundant  than  for  the  past  several'  years  but  was  not 
very  injurious.  In  1944  the  yellow  sugarcane  aphid  caused  heavy  injury 
in  some  undusted  fields  as  well  as  in  some  fields  that  were  dusted  with 
cryolite  for  control  of  the  borer  but  x^r^s  much  less  numerous  in 
1945.  In  1944  and  1945  the  West  Indian  sugarcane  fulgorid  was  found 
for  the  first  time  in  several  counties  of  southern  Louisiana  and 
Mississippi,  though  not  in  injurious  numbers.  Much  of  the  stand  of 
late  planted  sugar  sorghum  in  test  fields  in  Louisiana  was  destro3''ed 
by  the  lesser  cornstalk  borer.  The  West  Indian  sugarcane  mite  was 
also  found  present  in  several  Ploridn  sugarcane  fields. 

As  a  result  of  continued  variety  tests  conducted  in  cooperation  with 
the  Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering 
and  State  agencies,  one  additional  variety  of  cane  resi stant  to  the  , 
borer  has  been  recommended  to  the  plant  breeders  for  use  in  breeding 
resistant  cane.  Eight  promising  varieties  not  yet  released  for 
commercial  use  appear  to  be  resistant  to  borer  injury.  The  most 
practical  method  of  disposing  of  borers  overwintering  in,  summer-plant 
cane  is  to  sha.ve  off  the  shoots  just  below  the  soil  surface,  cover 
them  in  the  middles  with  2  or  3  inches  of  soil  and  leave  them  un¬ 
disturbed  until  after  first  generation  emergence,  or  until  cultiva.- 
tion  is  necessary.  Cryolite  dust  provided  better  control  of  the 
borer  than  castor  bean  extractives,  dinitro-io-cresol-ethyl-ether  and 
potassium  fluosilicate.  Although  sodhum  fluosilicate  gave  good 

control  of  first  generation  borers,  it  caused  severe  injury  to  some 
cane  varieties.  An  increase  of  one  percent  in  sugarcane  joints  bored 
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caused  a  loss  of  77  pounds  of  sugar  per  acre.  The  "best  control  of  the 
yellow  sugarcane  aphid  was  secured  with  applications  of  a  4  percent 
nicotine  dust. 

Investigations  now  being  emphasized  include  varietal  resistance  of 
sugarcane  to  the  borer;  cultural  control  of  the  borer  by  clean-up  of 
infested  debris  and  roguing  deadhearts;  improvements  in  the  use  of 
cryolite  applied  with  aerial  and  ground  equipment;  tests  of  new  in¬ 
secticides  for  control  of  the  sugarcane  borer;  distribution,  abundance 
and  importance  of  sugarcane  insects  throu^out  the  southeastern  States; 
relation  of  the  control  of  insect  vectors  to  spread  and  control  of 
sugarcane  diseases;  and  effect  of  flame  cultivation  on  insect 
abundance  and  mosaic  spread. 

IVhite  grubs;  May  beetle  flights  were  small  in  Indiana  in  1944,  with 
no  apparent  increase  in  Brood  A.  The  a-bundance  of  Brood  B  apparently 
v:as  reduced  considerably  in  1945- 

In  laboratory  tests  applications  of  the  fumigant  DD  mixture  at  60  cc. 
per  square  yard  by  injection  or  on  soil  surface  gave  good  grub  control 
but  vrere  injurious  to  the  crop.  Applications  of  a  water  suspen¬ 

sion  of  DDT  in  pyrophyllite  containing  5/^  of  DDT  and  5^  DDT  emulsion 
to  the  soil  surface  and  washed  down  v.dth  wader  did  not  give  a  high 
grub  control. 

Observations  are  being  continued  on  cultural  control  procedures  for 
use  in  pastxires,  and  on  laboratory  and  field  tesis  of  soil  insecti¬ 
cides,  supplement ed  with  ecological  studies  relating  tp  crop  damage 
and  cultural  control. 

¥hite-fringed  beetle;  The  overwintering  populadions  of  the  beetle  grubs 
vrere  from  1/2  -  2/3  as  numerous  in  1944  as  in  1943.  Almost  10,000 
additional  acres  infested  by  the  beetle  were  found  in  the  Gulf  Coast 
States  and  include  infestations  adjacent  to  the  previously  known  in¬ 
fested  areas  and  some  new  isolated  infestations  in  North  Carolina.  • 

DDT  dusts  and  sprays  v/ere  effective  as  both  stomach  and  contact 
poisons  against  beetle  adults  and  as  soil  insecticides  against  the 
larvae.  Kerosene  containing  2  and  4  percent  of  DDT  was  effective  as 
an  ovicide.  Potassitim  fluosilicate  appears  to  be  about  as  toxic  to 
beetle  adults  as  cryolite.  Neither  stable  manure  nor  commercial 
fertilizers  applied  to  com  affected  larval  survivals  or  reduced  crop 
damage  appreciably.  The  results  of  propagation  and  dissemination  of 
panasitic  nema,todes  in  areas  infested  by  beetles  do  not  suggest  that 
they  vn.ll  become  a  major  factor  in  beetle  control,  or  any  practical 
way  in  vrhich  their  effectiveness  can  be  increased. 

In  the  continuing  program  the  biology  of  the  beetle  in  relation  to  its 
control  by  cultural  practices,  and  tests  of  nevr  insecticides,  are 
being  emphasized. 
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3.  Cotton  Insects 


If  cotton  is  to  sui'vive  postwar  conpetition  v;ith  synthetic  fibers  and 
foreign  production  and  remain  rn  important  croj)  in  the  United  States, 
the  average  annua.!  loss  of  over  10  percent  of  this  crop  from  insects 
must  be  greatly  reduced.  Research  to  discover,  develop  and  demonstrate 
better  methods  of  cotton  insect  control  affords  an  opportunity  to  reduce 
the  cost  of  prodi^ction  and  improve  the  grade  of  lint  and  seed.  The 
annual  expenditures  for  cotton  insect  resea.rch  are  less  than  one-tenth 
of  one  percent  of  the  average  annual  toll  of  over  $230,000,000  that 
insects  take  from  the  cotton  farmer. 

Research  has  helped  greatly  in  reducing  insect  losses  but  much  remains 
to  be  done.  If  the  only  a.ccomplishmonts  of  cotton  insect  research  vrere 
the  development  of  the  use  of  calciiom  arsenate  for  boll  weevil  control 
and  the  use  of  sulfur  for  flea  hopper  control,  the  results  in  increased 
yields  of  cotton  v;ould  repay  each  year  all  the  expenditures  that  have 
been  ma.de  for  research  on  cotton  insects.  Many  progressive  farmers 
testifjr  that  the  use  of  control  practices  developed  by  this  Bureau  has 
saved  them  thousa.nds  of  dollars  and  increased  their  yields  b2^  hundreds 
of  bales  in  a  single  season.  However,  none  of  the  cotton  insect 
problems  lia.ve  been  completely  solved.  Manj^  ha.ve  not  been  investigated 
anid  in  each  of  the  19  cotton-grov;ing  states  there  are  still  many  problems 
that  need  attention. 

Emphasis  has  been  continued  on  lines  of  research  to  simplify  and  improve 
the  knov;n  methods  of  cotton  insect  control  and  to  develop  new  methods 
that  v.'ill  be  more  economical  and  have  greater  appeal  to  growers. 

Examples  of  some  of  the  accomplishments  of  the  past  year  are: 

Boll  v/eevil:  Boll  v.^eevil  conditions  changed  rapidly  in  19^4  from  pros- 
oects  for  severe  dama,ge  to  an  effective  check  by  hot,  dry  weather  early 
in  the  season  that  reduced  the  damage  far  below  average.  The  boll 
v/eevil  is  such  an  important  cotton  pest  for  v/hich  groi/ers  spend  so  much 
for  control  that  a  slight  improvement  or  reduction  in  cost  of  control 
contributes  grcatlj/"  to  reducing  the  cost  of  producing  cotton. 

Many  growers  in  the  Southea.stern  States  continue  to  mop  cotton  v;ith  a 
mixture  of  calcium  arsenate,  molasses  and  vrater  for  boll  v/eevil  control 
despite  the  fact  tlia.t  previous  tests  have  shov.ai  this  method  is  not  effect¬ 
ive.  Mopping  tests  were  conducted  on  a  field  basis  instead  of  small 
plots  in  1944  on  39  fields  at  5  localities  in  South  Carolina,  Georgia, 
Mississippi,  and  Loo-isiana.  The  average  gain  in  fields  rioppcd  at 
Elorence,  S.  C.  ,  v/as  29  pounds  of  seed  cotton  per  acre  as  compared  to 
26s  pounds  in  fields  that  v/ere  mopped  and  later  dusted  v/ith  calcium 
arsenate.  In  the  other  three  states  there  v/as  no  avera.gc  ga.in  from, 
mopping.  Citrus  'm.ola.sses,  a  by-product  of  the  Juice  industrs’-,  a.nd 
"Gurba.y,"  a.  by-produ.ct  Of  caone  m.olasses  used  for  alcohol,  v^ere  as  effect¬ 
ive  as  molasses  v/lien  substituted  for  it  in  the  mopping  mixttire.. 

Calcium  arsenate  v/as  developed  for  boll  v/eevil  control  and  although  60 
to  75  million  pounds  are  used  annually  on  cotton,  it  causes  the  aphids 
to  build  up  folloxdng  its  use,, and  reduces  the  groivth  of  cowpeas  and 
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other  leguminous  soil- improving  crops  in  certain  types  of  soils. 

Chemists  end  manufacturers  are  continually  trying  to  improve  its 
chemical  and  physical  properties  to  overcome  these  objections  r.nd  each 
year  tests  are  ma.de  v;ith  specially  prepared  experimental  calcium 
arsenates,  containing  various  percentages  of  s.rsenic,  adhesives,  and 
"safening"  materials.  Hone  of  the  materials  tested  so  far  ha.ve  been 
found  superior  to  commercial  calcium  arsenate  for  \\;eevil  control. 

Basic  copper  arsenr.te  is  nearly  equal  to  calcium  arsenate  and  causes 
less  soil  injury  but  costs  about  t.hree  tines  as  much.  Iron  arsena.te 
(scorodite),  magnesiiur.  arsenete,  potassium  fluosilicate ,  barium 
fluos.'.l-.cate ,  and  cryolite  v;ere  inferior  to- calcium:  arsenate.  DDT  in 
the  fo.rmijlations  tested  to  da.te  has  not  given  weevil  control  nor 
increased  the  yields-  However,  further  te^ts  with  other  DDT  formula¬ 
tions  and  the  many  new  synthetic  insecticidal  materials  that  are 
being  developed  should  be  continued. 

BoUvrorm:  inve stigat ions :  DDT  is  the  most  effective  insecticide  ever 
tested  against  the  bo]  ’r ■’_o rm  in  both  laboratory  and  field  experiments. 

The  mortality  of  third-insGar  la.rva.e  from  dusting  a.t  the  ra.te  of  l6 
lbs.  per  acre  of  4^  DDT  v;as  Skfo  as  compared  to  62^  for  calcium  arsena,te; 
S^fo  for  lead  arsenate,  SCfo  for  cryolite,  and  73^  basic  copper 
arsenate,  each  at  S  lbs.  per  acre.  A  v;ater  spray  at  the  rate  of  1.28 
lbs.  actual  DDT  per  acre  caused  lOOfo  kill  of  largo  larvae;  at  0.64  lb. 
DDT,  89^;  at  0.3?  lb.,  66^;  and  ?t  0.l6  lb.  DDT,  45/^.  DDT  applied  as 
a  spray  rema,ined  effective  longer  than  v;hcn  applied  as  a  dust. 

In  small  plot  experiments  the  gains  in  yield  from  2  applications  of 
DDT  were  I5S  lbs.  seed  cotton  per  acre  -from  l^o  dust;  154  lbs.  from 
2^  dust;  238  lbs.  from  4^  dust;  and  320  lbs.  from  8^  dust  as  compared 
to  273  lbs.  from  calcium  arsenate.  In  a  large  field  experiment  4’ 
applications  of  4/i  DDT  gave  an  increase  of  J}6  lbs.  of  seed  cotton 
per  acre.  The  special  advantage  of  DDT  for  bollv/orm  control  is  that 
large  v;orms  can  be  killed;  failure  to  accomplish  this  has  been  the 
great  drawback  to  other  insecticides. 

In  experiments  on  reduced  dosages  it  was  indicated  that  the  degree  of 
control  was  better  from:  hea^vier  dosages  of  crj^'olite  and  calcium 
arsena.te.  Among  the  substitute  riaterials  tested,  it  v/as  found  tha.t 
calcium  evnd  lead  arsenate  combined  in  the  process  of  manufacture, 
calcium  arsenate  with  a.dhesives,  and  a  special  ca.lcium  arsenate  made 
from,  the  v/aste  products  of  a  dye  factory  v/ere  about  eaual  to  regular 
commercial'  calcjum  ai’senate.  .Scorodite,  an  ore  containing  iron 
ansenate  that  occurs  abundantly  in  the  West,  v;as  ineffective  and 
m.icronizcd  potassium  fluosilicate  v/as  less  effective  than  calcium 
arseriP.te  for  bollvrorms. 

Cotton  aphid  investigations:  Control  of  the  aphids  tha.t  often  build 
up  follov/ing  the  use  of  insecticides  for  boll  weevils  a.nd  other  insects 
continues  to  be  one  of  the  most  difficult  problems  in  cotton  insect 
control.  ,  Dvidcnce  is  accunula.ting  tha.t  the  loss  from  a.phids  follov/ing 
the  use  of  arscnicals  often  offsets  the  ga,ins  from  control  of  a  light 
to  medium  infestation  of  other  insects  ^nd  discourages  the  more  general 
adoption  of  control  m.casurcs. 
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UnforturiP.tcly  DDT  in  the  f ornul?^ tions  tested  doos  not  control  the  cotton 
aphid  PS  it  does  sonc  °prcirs  of  aphids.  The  la.dyhird  predators  v'hich 
a.rc  inportant  in  holding  down  pphids  v;ere  reduced  about  67/^  by  4^  DDT 
and  75^  from  5/^  DDT  dusts.  The  full  effect  of  DDT  on  the  biological 
conplex  of  cotton  fields  h.a's  not  been  determined.  In  some  experiments 
DDT  cpused  no  appp.rent  increase  in  aphids  v.liile  in  others  the  increase 
wp-s  eoual  or  greater  th?.n  from,  calciixm  arsenate.  A  mixture  of  cp^lcium 
arsenate  "nd  DDT  caused  larger  increases  in  p.phids  that  either  ma.terial 
used  separately.  ITicotine  added  to  DDT  gave  about  the  same  aphid  con¬ 
trol  as  v.fhen  added  to  calcium  arsenate. 

Additional  details  v.'ere  obtained  on  the  most  effective  v/aj^  of  using 
nicotine  in  combination  v/ith  calcium,  arsena.te  to  prevent  the  increase 
of  aphids.  In  laboratory  and  field  tests  nicotine  sulfate,  free  nicotine, 
fixed  nicotine,  and  zinc  nicotinyl  fluosilicate  were  about  equally 
effective  per  iinit  of  nicotine.  Afternoon  applications  of  mixtures  of 
calcium  arsenate  and  nicotine  gave  better  aphid  control  tha.n  morning 
applications  but  the  morning  applications  gave  better  weevil  control. 
Midday  applica-tions  were  less  effective  for  both  insects. 

Micotine  and  rotenone  continue  to  be  more  effective  for  the  cotton 

aphid  than  any  of  the  other  insecticides  tested.  Supplies  of  both 
materials  are  short  and  expensive  for  a  low  va.lue  per  acre  crop  like 
cotton  and  a  synthetic  substitute  is  badly  needed. 

In  cooperative  studies  I'/ith  the  Mississippi  Agricultural  Experiment 
Station  and  the  Bureau  of  Plant  Industry,  Soils,  and  Agricultural 
Engineering,  a  comparison  of  the  aphid  populations  on  65  inbred  lines 
and  22  commercial  varieties  of  cotton  used  in  the  selections  for  aphid 
resistance  shov.'ed  tlia.t  considerable  progress  had  been  made  and  that 
productivity  and  rur'.lity  of  lint  are  being  maintained.  Detailed 
studies  were  made  of  10  strains  of  inbred  linos  of  cotton  used  in  the 
hybridiza.tion  program  .''nd  in  the  first  generation  hybrids  to  determine 
the  irdieritance  of  hairiness  of  leaves  which  is  a  factor  in  aphid 
resistance.  Samples  from  150,000  self-fertilized  bolls  were  examined 
for  percentage  of  lint,  uniformity  and  strength  of  fibers  to  determine 
those  v/hich  were  to  be  retained  for  future  vrork.  Development  of  aphid 
resistance  or  tolerance  is  slow  but  promises  good  returns. 

Cotton  flea,  hopner  and  related  insects:  He.avy  emergence  from  hibernation 
and  early  season  oxamina.tion  of  fields  through  the  Cotton  Insect  Survey 
indicated  that  flea  hopners  would  cause  serious  dama.ge  in  some  areas. 

The  la.boratorj'-  at  Port  Lavaca,  Texa.s,  was  reopened  for  the  season  to 
com.pare  DDT  v.dth  the  recommended  insecticides  for  flea  hopper  control. 

In  general  it  was  found  to  be  more  effective. 

DDT  caused  a.  high  mortality  of  tarnished  pla.nt  bugs  in  cages  but  the 
results  in  the  field  were  erratic  and  not  as  good  as  expected. 

Insect-collecting  machines  for  control  of  cotton  insects,  particularly 
the  cotton  flea  hopper  a.nd  related  pests,  are  being  sold  to  cotton 
growers.  The ' apparatus  consists  of  a  fan  mounted  on  the  front  of  a 
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tractor  that  hlov/s  a  strong  current  of  air  across  the  rovrs  and  "v/hips” 
the  plant  against  a  screen  in  contrast  to  many  types  of  mp chines  that 
suck  the  insects  instead  of  hlowing  then  from  the  plants.  Devices  of 
this  kind  collect  the  injurious  and  heneficial  insects  indiscriminately. 
In  a  sample  containing  S,27S  insects  collected  from  l/20  acre  at  Waco, 
Texas,  89^  the  specimens  v^ere  injurious  to  cotton  or  other  crops. 
Insects  migrate  hack  into  the  nachine-trep-ted  plots  v/ithin  a  short  time 
and  the  effect  v;as  not  ps  lasting  p.s  thpt  from  insecticides.  Hov;ever, 
the  gpins  in  yields  ivhere  the  machine  v/as  run  4  or  5  times  at  vreckly 
intervals  shov/ed  the  iiop chine  did  more  good  than  harm  and  it  apper.rs 
machines  of  this  kind  might  he  used  advantageously  early  in  the  season 
v;hile  the  cotton  is  sm.all. 

Pinic  holl\^orm  investigations;  The  increase  in  populations  in  the  lower 
Hio  G-rpnde  Valley  and  spread  of  the  pink  "^ollv/orm  to  l6  new  counties  in 
Texas  increased  the  ha.zard  of  esta''^lishment  of  this  insect  over  the 
entire  cotton  helt  and  stimulpted  research  on  control  measures  for 
immediate  use  in  reducing  populations. 

DDT  gp.ve  the  m.ost  encouraging  results  of  any  insecticide  ever  tested 

against  the  pink  hollwcrm  and  is  the  first  material  of  sufficient 
promise  for  large  scale  tests.  Eight  dust  ppplications  caused  reductions 
of  la,rval  populations  of  ^y/o  iron  2p^  DDT-pyrophyllite;  JSfo  from  5^  DDT; 
62/£>  from  2p^  DDT-22p^  pyrophyllite-75^  cryolite;  and  44/b  from  cryolite. 

In  another  test  v/ith  10^  DDT  the  reduction  in  populp.tion  in  the  part  of 
the  field  receiving  4  applications  v;as  4l^  and  in  the  part  receiving  S 
a.pplications  the  reduction  was  9^7'’- 

Moths  caged  on  plants  heavily  dusted  v/ith  DDT  caused  no  infestation. 
Ifev/ly- hatched  pink  hollv/orms  were  extremely  irritated  hut  not  immediately 
killed  hy  crpAi/ling  over  a,  dust  film  of  DDT,  indico.ting  tha,t  the  reduction 
in  populations  mp.y  have  been  due  to  killing  the  moths  before  oviposition 
occurred. 

Based  on  the  excellent  preliminp.ry  results  an  extensive  control  experi¬ 
ment  v;ith  DDT  was  u.adertaken  in  1945.  Approximately  5OO  acres  comprising 
most  of  the  cotton  in  Presidio  Valley  proper  is  being  dusted  with  DDT 
hy  airplane  and  a.  similar  acreage  in  the  lower  Rio  G-rande  Valley  v/ill 
he  dusted  and  sjprayed  vdth  various  formulations  of  DDT  hy  airplane, 
power  and  hand  dusting  and  spraying  eouipment.  It  is  also  planned  to 
treat  200  or  3OO  acres  in  the  El  Paso  Valley  vdtli  air^Dlanes  and  ground 
machines  to  determine  the  m.ost  effective  and  economical  formulation  a.nd 
method  of  application  in  each  section.  A  special  feature  of  the  spraying 
experiments  is  the  use  of  DDT  solutions  or  emulsions,  in  f inely-a.tomized 
form,  applied  at  the  rate  of  throe  gallons  per  acre  hy  airplane  or  a.  new 
power  sprayer  developed  hy  the  Bureau.  This  type  of  spray  has  not  been 
used  previouslj^  on  cotton  and  a  great  deal  of  experimentation  will  he 
reouired  to  develop  a.  formulation  of  DDT  tha.t  is  toxic  to  the  pink 
hollworm,  non-injurious  to  plants,  and  econo.mical.  The  1945  experiments 
are  sufficiently  large  in  scale  to  reduce  the  interference  of  moths 
migrating  from  untreated  fields  and  to  obtain  some  information  on  the 
effects  of  DDT  on  the  plants,  other  insects,  wild  life,  and  the  soil. 

It  is  also  hoped  to  determine  the  feasibility  of  using  DDT  on  a  large- 
scale  control  program. 
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In  view  of  the  recent  increase  in  phundance  of  the  pink  'bollv/orm  in 
the  El  Paso  Valley,  a  laboratory  was  established  at  Pabens  in  November 
1944  to  study  the  factors  that  a.re  responsible  for  the  buildut)-.  Prelim¬ 
inary  experiments  indicate  that  very  fev;  pink  bollworms  survive  the 
winter  in  bolls  on  standing  stalks  and  that  the  most  favorable  situation 
for  survival  is  within  bolls  on  the  soil  surface.  This  is  opposite 
to  the  findings  in  the  Brownsville  area  and  emphasizes  the  importance 
of  studying  the  conditions  in  each  section  before  making  recommendations 
for  control. 

The  expansion  of  the  work  v'ith  insecticidal  control  and  the  wartime 
restrictions  on  travel  ha.ve  mp.de  it  necessary  to  postpone  the  breeding 
a,nd  colonization  of  parasites  until  conditions  become  more  favorable.. 
Over  two  million  para,sites  belonging  to  ten  species  have  been  rea.red 
end  libern,ted  in  Texas,  Mexico,  and  Puerto  Pico. 

Plrnt  bugs  affecting  irrigated  cotton;  The  plant  bugs  end  stinkbugs 
rempined  in  the  cotton  fields  in  1944  longer  thp.n  usual  pnd  caused 
serious  reductions  in  yield  end  grade  of  irrigated  cotton.  The  gains 
from  dusting  with  DDT  wore  outstanding  and  field  tests  in  Arizona  in 
vrhich  D3T  wp.s  ppplied  by  ha.nd  dusters,  power  dusters,  pnd  airplp.nes 
indicate  better  results  than  the  mixtures  of  arsenicals  and  sulfur s 
that  hpvc  been  developed  pnd  extensively  used  in  recent  years.  On 
small  plots  dusted  7  times  with  4^  DDT  the  gain  v/as  1,01S  lbs.  seed 
cotton  nor  acre  or  42^  more  than  the  checks  as  compared  to  l^^  to  26^ 
gains  from  four  arsenical- sulfur  combinations.  A  hop.vily- infested 
field  dusted  6  times  with  DDT  by  airplane  produced  920  lbs.  more  seed 
cotton  per  p,cre  or  97/^  more  than  the  check  field  end  30?°  more  than 
the  field  treated  v.'ith  naris  green-sulfur  mixture.  Plots  dusted  7 
times  with  DDT  by  pov/er  duster  produced  p.  gain  of  551  lbs.  p,s  compared 
to  396  from  paris  green-sulf^ar  and  a  loss  of  22  lbs.  from  DM.  Cage 
P.nd  field  tests  indicated  4  or  5^  l^OT  is  more  effective  than  lower 
concentrations  and  tha.t  mixt'ures  with  sulfur  caused  a  ouicker  kill 
than  mixtures  with  inert  carriers.  Additional  I'ork  is  being  under¬ 
taken  in  cooperation  v/ith  growers  to  determine  the  best  formulations 
of  DDT,  dosp.ge,  and  its  effectiveness  against  the  various  sucking 
insects-. 

Promising  results  against  the  lolant  bugs  v;ere  also  obtpined  with 
sabp.dilla- sulfur  dusts. 

Investigations  of  vprious  cotton  insects:  Information  and  help  were 
furnished  growers  on  the  control  of  many  cotton  insects.  Several 
hundred  acres  of  cotton  v/ere  being  defoliated  by  the  cabbage  looper 
v.fhich  the  grov-fers  mistook  for  the  cotton  leafworm  P.nd  could  not  con¬ 
trol  with  the  usup.l  insecticides  used  for  this  insect. 

Extensive  experiments  showed  tha.t  DDT  would  not  control  the  leafv;orm. 

The  tobacco  p.nd  onion  thrips  v.fhich  cause  serious  dp.mage  to  cotton  in 
local  areas  every  year  v'cre  controlled  by  DDT.  Mo  satisfactory^  control 
for  thrips  on  cotton  was  previously  knov/n.  Growers  v.fere  assisted  in 
controlling  grasshoppers  that  v.^ore  cp.using  considerable  dp.mage  to  cotton 
in  severa.l  Sta.tes  and  cutv.rorm  and  armyworm  outbreaks  in  many  local  areas. 
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Gp.nip.?  "benzene  Iiexr-chloride ;  Preliminary  eiiperiments  conducted  during 
1945  v/ith  a  nev;  insecticide,  gamma  iDenzene  hexcachloride ,  indicate  that 
there  is  a  possihility  that  this  material  may  he  of  greater  value  for 
the  control  of  insects  that  attack  cotton  than  any  of  the  insecticides, 
that  have  previously  been  used.  Por  the  control  of  the  holl  veevil 
a.nd  cotton  lcafv;orm  it  may  he  eoual  or  superior  to  calcium  arsenate; 
for  the  control  of  the  cotton  aphid  it  may  he  eoual  or  superior  to 
nicotine;  for  the  control  of  the  cotton  flea,  hopper,  Lygus  hugs  a.nd 
stirJehugs  it  may  he  more  effective  than  DDT  or  any  of  the  other 
insecticides  tha.t  have  been  used.  The  experiments  v;ith  ga.mma  benzene 
hexa.chloride  against  cotton  insects  have  just  been  started  hut  the 
results  ha.ve  been  so  striking  and  the  possibility  of  helping  the  cotton 
industry  so  great  that  this  work  should  he  expanded  as  rapidly  e.s 
possible. 

6.  Bee  Culture 


Advisory  service  on  beekeeping  and  pollinating  insects;  Service  of 
an  advisory  nature  has  been  furnished  to  the  beekeeping  and  allied 
industries  in  a,n  effort  not  only  to  ma.ke  honey  production  profita,ble 
and  attractive  in  itself  but  to  insure  that  everj^  facility  is  given 
to  promote  the  use  of  bees  and  other  insects  in  pollination.  This 
service  is  accomplished  through  correspondence,  meetings,  nev;s 
releases,  bulletins  and  personal  contact.  It  includes  the  diagnosing 
of  bee  diseases  from  samples  submitted  from  all  parts  of  the  country, 
arsenical  determinations  of  bees  suspected  of  being  poisoned,  the 
issuance  of  permits  for  and  the  examination  of  all  importations  of 
a.dult  bees  as  reauired  by  the  Act  of  Congress  of  1922,  etc. 

In  excess  of  ^800  beekeeping  inouiries  were  ansv/ered  and  1,015 
samples  of  adult  bees  and  brood  suspected  of  diseases  or  poison  vrore 
dia.gnosed,  a.n  increase  of  18  percent  over  last  yea.r.  A  Department 
Circular  "Productive  Management  of  Honeybee  Colonies  in  the  Northern 
Sta-tes,"  and  5  articles  in  outside  journals  v/ere  published;  697 
bibliographical  references  were  compiled;  and  informa..tion  was  given 
to  a  nujiiber  of  feature  vrr iters  for  national  publications.  A  large 
number  of  ouestions  on  beekeeping  vrere  ansv;ered  for  other  Government 
agencies. 

Bee  Breeding;  This  project  ha.s  to  do  v;ith  the  fundamental  knov/ledge 
of  bee  breeding  and  genetics.  Progress  in  developing  superior  strains 
of  honeybees  has  been  very  slow.  One  rea,son  for  this  lias  been  the 
impossibility  of  obtaining  controlled  matings.  ’'.Ithin  recent  years, 
hov/ever,  the  tcchnioue  of  artificially  inseminated  oueens  ha.s  developed 
to  the  point  that,  by  the  use  of  multiple  inseminations,  oueens  as 
productive  a,s  na.turally  mated  ones  can  be  produced.  This  technirue 
gives  tangible  hope  for  the  development  of  strains  resistant  to 
disease  strains  safe  to  handle  from  the  standpoint  of  stinging, 
strains  thr-.t  v/ill  fly  under  adverse  v/eather  conditions,  a  character¬ 
istic  especially  needed  for  pollination,  etc. 
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Evidence  v;r.s  oDtp.ir.cd  from  tv'O  generations  of  sideling  individml 
mr.tings  thpt  the  sex  determinp.tion  nechmiisn  no.y  oe  the  sane  in  the 
hee  as  in  Hahrohracon.  In  each  case  one-half  the  hrood  in  the  first 
generation  was  highly  ^'iahle  and  one-half  poorly  viable .  In  the 
second  genera.tion, sisters  of  poorly  viable  brood  produced  one-half 
poorly  viable  and  one-ha.lf  highly  viable  brood. 

Tv'O  inbred  lines  resistant  to  Anerican  foulbrood  v/ere  continued  by 
sibling  natings  and  crosses  nade  betv/eeii  the  tv;o  lines.  All  matings 
were  by  artificial  insemination.  Colonies  headed  'ey  the  inbred 
o^ueens  shov'ed  a  little  more  resistance  this  season  than  colonies 
similarly  headed  last  year,  and  the  cross-mated  cueens  vrere  aga.in 
all  completely  resistant.  The  inbred  oueens  and  some  of  the  hybrids 
produced  brood  of  poor  rua.lity  and  did  not  develoio  strong  colonies. 

Afev;  of  the  hybrids  v;ere  outstanding  in  both  brood  ouality  and 
production. 

In  past  seasons  oueens  artificially  insemina.ted  at  Baton  Houge  have 
rarely  st.arted  la.ying  sooner  than  30  days  after  emergence.  On  giving 
2,  3>  ^  inseminations  of  2.5  cu.  mn.  of  semen  at  2-day  intervals 

during  the  first  10  days  a.ftcr  emergence,  using  CO2  as  an  anesthetic, 
the  time  between  emergence  of  the  aueen  and  her  initial  egg-la,ying 
vras  reduced. to  an  average  of  15-3  days.  Of  J2  oueens  insemina.ted  by 
this  method,  76  percent  started  laying. 

Queens  and  drones  were  reared  and  mated  artificially  in  a  greenJiouse 
in  winter  in  b^isconsin,  thus  demonstrating  that  for  certain  purposes 
a.  bee  breeding  lorogram  can  be  carried  on  actively  during  12  months 
of  the  yea,r. 

Diseases,  poisoning  and  other  abnornml  factors  a.ffecting  bees;  Diseases 
of  brood  and  of  adult  bees  as  v/ell  as  poisoning  of  bees  cause  an  annual 
loss  to  beekeepers  in  excess  of  $4,000,000  annua.lly.  The  loss  of  such 
bees  means  a  curtailment  in  the  production  of  honey  and  beesv/ax,  but 
an  even  greater  monetary  loss  results  through  reduced  pollination  of 
crops  v;hich  are  dexeendent  on  insects  for  seed  a.nd  fruit  production. 

The  benefits  to  be  derived  from  having  exa.ct  control  over  the  mating 
of  queens  and  drones  through  the  use  of  artificial  insemination  v/as 
strikingly  demonstra.ted  in  the  American  foulbrood  resistance  studies. 

In  colonies  headed  by  artificially  mated  oueens  from  2  inbred  and 
cross-bred  resistant  strains,  only  the  brood  of  4  inbred  oueens  of 
one  straiii  showed  any  sign  of  disease  and  these  recovered,  making 
the  season's  record  for  all  colonies  100  percent  resistant,  a  figure 
not  closely  approached  in  the  case  of  naturally  mated  oueens. 

European  foulbrood  v/as  again  present  in  colonies  headed  both  by 
naturally  and  artificially  ma.ted  oueens.  One  hundred  and  seventy-five 
cueens  of  resistant  stock  v'ere  distributed  to  Sta.te  agencies. 

bliile  the  results  are  not  yet  conclusive,  tests  continue  to  indica.te 
that  the  honeybee  has  some  self-protection  against  infected  honey 
throxigh  a.bility  to  sift  out  spores  of  3.  larvae  (American  foulbrood) 
in  its  honey  stomach.  Eurther  work  continued  to  indicate  that,  in 
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culture  medic, ,  pollen  initially  retards  spore  germination  of  3.  larvae 
and  slov/s  dovui  its  vegetative  growth  hut  then  suhseouentlj’-  speeds  up 
hoth  spore  formction  and  vegetative  grovrth.  Dextrose  added  to  culture 
media  apparently  does  not  stimulate  spore  germination  very  much,  hut 
noticeably  stiimilrtes  vegetative  grov/th,  and  leads  to  an  abnormal 
development  tha.t  more  or  less  inhibits  spore  formation. 

It  has  been  discovered  that  the  ca.usativo  organism  of  American  foul- 
brood  produces  a  substance  that  is  highly  destructive  to  many  other 
disease  producing  germs  somewhat  comparable  to  the  action  of  j)e3oicillin. 
Inhibition  has  been  obtained  by  the  American  foulbrood  a„ntibiotic 
against  Brucella  moltensis ,  Brucella  abortus,  Brucella  suis,  Aerobacter 
aerogenes ,  Sscherichice  coli ,  S taphyl o c o c cus  aureus ,  Bacillus  alve i , 
Bacillus  Orpheus ,  and  bovine  and  human  strains  of  myobacterium 
tuberculosis ,  in  petri  dish  cultures.  It  is  not  extracted  or  destroyed 
by  treatment  with  ethanol,  netha,nol,  butanol,  ether,  acetone,  pyridine 
or  chloroform.  It  does  not  dialyze  through  a  colloidin  membrane.  Its 
potency  is  not  lost  when  scale  suspensions  are  pasteurized  for  10 
minutes  at  65°  C.  Autoclaving  at  I5  pounds  for  30  minutes  completely 
destroys  it.  A  flash  milk  test  for  field  use  for  American  foulbrood 
was  developed. 

ITo  evidence  of  the  existence  of  latent  ITosema  disease  was  found  in  a 
small  scale  check  at  the  Wyoming  laboratory.  A  test  indicated  that 
the  germicide  B  hydroxyauinoleine  sulfate  had  little  or  no  effect  on 
Hosema.  Winter  packing  of  colonies  inoculated  with  Fosema  proved 
ineffective  a.gainst  the  disease.  Losses  in  Wisconsin  from  Fosema 
were  lighter  than  usua], ,  because  a  mild  vrinter  m.adc  freouent  fliidits 
possible.  Fifty- six  percent  of  I5S  packages  show’cd  Fosema,  with  its 
presence  probable  in  the  case  of  11  percent  more. 

Work  was  continued  on  the  effects  of  commercial  application  of 
insecticides  on  honeybees  and  other  pollinating  insects.  Over  85O 
samples,  mostly  plant  blossoms,  v;ere  received  from  State  authorities 
in  Utah  for  arsenic  determina.tion.  The  highest  arsenic  trioxidc 
content  for  blossoms  wps  fotmd  in  samples  from  Salt  Lake  County. 

This  ha.s  been  ascribed  to  the  presence  of  smelters  in  that  county. 
Relatively  high  amow-nts  were  found  in  sa,m.ples  from  Weber,  Uta.h,  and 
Davis  Counties,  and  at  times  in  those  from  Boxelder  a.nd  Cache  counties. 
This  may  be  attributed,  in  part  at  least,  to  the  drifting  of  the 
smelter  smoke,  although  there  was  also  fruit  a.nd  vegetable  spraying 
and  dusting. 

It  was  found  that  a  hive  exposed  to  sulfur-paris  green  dust  a,pplied 
at  the  rate  of  I5  pounds  per  acre  from  a  plane  flying  I5  feet  above 
the  hive  did  not  kill  the  bees.  That  the.  effect  of  insecticide 
poisoning  maj’-  not  become  evident  for  2  or  3  months  v;as  shovn  by  the 
fact  that  poisoned  pollen  v’as  found  in  a  hive  5  v.'eeks  after  being 
collected.  Poison  dusts  were  found  to  have  drifted  more  thcan  2  miles 
as  evidenced  by  deposits  found  on  petri  dishes  a.lthough  bees  collected 
I-I/2  miles  from  a  dusted  field  in  line  v;ith  the  drift  did  not  contain 
abnormal  amounts  of  arsenic.  Bees  collecting  in  fields  adjoining  a 
dusted  field  contained  letha.l  amounts  of  a.rsenic.  In  Arizona  bees 
gathered  lethal  amounts  of  a.rsenic  from  cotton  16  days  after  it  had 
been  dusted. 
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The  interrely^.tionship  'between  “bees  p.ncl  flowers,  including  studies  on 

nectfir  and  pollen;  During  the  pp.st  25  years,  the  population  of  native 
pollinating  Insects  in  the  cultivated  areas  ha.s  seriously  declined. 

This  situation  ha.s  "been  made  vrorse  "by  increasing  the  acreages  of 
crops  that  reruire  insect  pollination.  It  thus  appears  that  the 
raaintenance  of  a  vigorous  "beekeeping  industry  is  at  least  a  partial 
answer  to  the  serious  decline  in  seed  production.  Investigations  a.re 
nov;  "being  concentrated  on  the  use  of  "bees  in  the  pollination  of 
alfalfa. 

Cooperative  studies  showed  that  in  Utah  honey"bees  are  main  pollinating 
insects  of  alfalfa,  outnuin"bering  native  "bees  on  this  plant  1,000  to  1. 
It  v;as  also  found  that  only  "bees  in  search  of  pollen,  and  not  those 
in  search  of  nectar,  are  effective  alfa.lfa  pollinators.  Of  grea.t 
importance  to  the  pro'bleni,  therefore,  is  the  finding  thet  vrhile  alfa.lfa 
is  exceedingly  attractive  to  honey"bees  as  a  source  of  nectar,  it  is 
much  less  attractive  "both  to  them  and  to  wild' bees  a-,s  a  source  of 
pollen  tha.n  are  sweet  clover,  gumweed,  thistle,  chicory,  corn,  sun¬ 
flower,  white-flov/ered  dodder,  and  other  competitive  plants. 

Although  leaf,  cutting  bees  are  of  prime  yal.uc  a.s  alfa.lfa  pollinators, 
the  studies  shov/ed  the  individuats  to  be  so  vtdely  dispersed  ?'nd  so 
little  concentrated,  in  any  one  area,  that  their  Collective  efforts 
cannot  be, depended  upon  in  the  pollination  of  the  commerciat  seed 
crop,  ifomia.  v;as  fouud  ’in  abundance  only  near  its  nesting  places 
and  so  is, not  of  importance  throughout  any  wide  area.  Observations 
showed  the  average  number  of  flowers  tripped  per  minute  by  medium 
and  small  sized  lea,f 'cutters,  ITonias ,,  and  honeybees  to  be  9.5»  9»7 
and  6.7f  respectively.  The  average  for  certain  large  sized  leaf 
cutters  was  l4.S.  The  honeybee  v;as  found  to  make  up  for  its  lov;er 
tripping  rate  by  v/orking  11  hours  per  day,  while  leaf  c’ltters  and 
Uomias  work  but  8. 

Results,  thus  far,  indicate  tha.t  honeybees  collect  aid'  Lda  pollen 

only  vrhen  the  pla,nt.is  not  too  succulent  and  that  drier  fields  of 

alfalfa  at-tract  raore  oollen  ga,therers  than  do  v'ot  fields. 

( 

During  the  bloom  of  fruit  trees,  a,bout  75  percent  to  SO  percent  of 
a  colony’s  pollcn-ga.therers  confined  their  attention  to  fruit  trees, 
judging  by  the  percentage  of  fruit  pollen  ca,ught  in  a  pollen  trap. 

In  tests  in  Wisconsin,  honeybees  pollinated  red  clover  in  open  fields 
only  \(irhen  other  pollen-producing  plants  were  not  competing  for  their 
attention.  ' 

Management,  of  bees  for  the  production  of  bee  products,  including 

studies  on  the  beha.vior  and  physiology  of  bees;  The  objective  is  to 
develop  methods  for  the  evalua.tion  of  various  lines  of  breeding  stock 
with  respect  to  honey  production,  pollination,  wax  production,  and 
the  production  of  package  bees,  and  to  compare  lines  of  available 
commercia.1  stock  in  the  above  respects.  Improvements  in  methods  of 
apiary  management  and  devising  and  testing  beekeeping  equipment  comes 
within  the  scope  of  this  project.  Much  of  the  uncertainty  in.  beekeep¬ 
ing  stems  from  inclement  v/eather  early  in  the  spring  v.fhen  bees  are 
unable  to  fly  regularljr  for  pollen  and  nectar,  which  results  in  breaks 
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in  iDrood  rearing.  This  in  turn  prevents  colonies  from  reaching 
naxinum  population  at  the  "beginning  of  the  major  honey  flow.  A 
method  has  "been  developed  at  the  Madison  lahoratory  of  feeding  pollen 
and  soybean  flour  in  such  a  manner  as  to  make  brood  rearing  practically 
independent  of  v;ea.ther  conditions.  It  ha,s  been  possible  to  bring 
colonies  into  such  early  breeding  as  to  enable  the  production  not 
onlj'-  of  a  maximum  honey  crop  but  of  packa-ge  bees  as  vrell.  Through  the 
use  of  this  method  it  is  possible  for  a  honey  producer  or  for  a.  cueen 
or  packa.ge  bee  producer  to  prepa,re  his  colonics  so  as  to  meet  pre¬ 
determined  shipi^ing  shcedules  and  to  plan  for  definite  honey  flovrs. 
Further  refinement  of  this  method  and  its  application  should  bring 
about  highly  important  developments  in  beekeeping  in  many  parts  of 
the  country. 

Experiments  during  the  year  shov/ed  that  feeding  pollen  and  soybea,n 
flour  to  unprotected  colonies  in  vdnter  produces  better  results  in 
successful  v/'intering  and  in  colony  development  early  in  the  spring 
tho.n  does  the  generally  accepted  method  of  heavily  packing  colonies 
for  winter  vrithout  supplemental  packing.  A  tv/o-aueen  system  used  to 
build  up  colonies  for  a  late  honey  flov;  gave  double  the  amount  of 
brood  found  in  single-cueen  colonies  and  triple  the  amount  of  hone3r. 

A  method  has  been  developed  v/hereby  as  many  as  37*7  pounds  of  package 
bees  were  produced  la.st  season  by  a  single  colonj?-,  with  an  average  of 
l4.6  pounds  for  10  test  colonics.  This  is  nearly  twice  the  average 
commercial  yield.  Labor  and  material  costs  are  reduced  by  the  method 
which -involves  feeding  sugar  sirup  by  spraj^-ing  it  on  the  combs  to 
induce  early  brood  production  instead  of  giving  it  in  feeders.  The 
season's  v;ork,  in  conjunction  with  tha.t  of  past  years,  indica-tes  tha.t 
changes  should  be  made  in  present  standard  beekeeping  eouipment  to 
permit  auicker  ripening  of  honey  and  to  eliminate  heavy  lifting  by 
keeping  the  hive  closer  to  the  ground,  if  full  advantage  is  to  bo 
reaped  from  two-queen  colonies. 

In  production  tests  involving  11  lines  of  stock,  colonies  knovn  to 
be  hybrid  from  their  color  stood  highest,  raising  the  oiEstion  of 
hjrbrid  vigor.  The  value  of  large  populations  for  max'imum  honey  pro¬ 
duction  v;as  strikingly  demonstrated,  in  viev;  of  the  exceptionally 
poor  season.  Certain  colonies  shov/ed  pronounced  brood-rearing 
capacity.  Studies  on  the  production  of  beesvrax  were  interfered  v/ith 
by  insecticide  poisoning  but  in  gneral  it  was  found  that  the  wax 
produced  is  in  proioortion  to  the  honejT-  collected. 

7.  Insects  Affecting  Man  and  Anima.ls 

Household  insects;  A  number  of  mothproofing  tests  v;ere  conducted 
on  fabrics  and  yarns  in  cooperation  with  the  na.val  Clothing  Department, 
.The 'Procurement .  Divi si on'hf  the  Treasurja  Department,  and  the  Pedera.l 
Trade  Coramissien.  Of  special  interest  arc. the  results  of  attempts  to 
eradicate  lice  on  goa.ts  ^nd  impa,rt  moth  rosist-''ncc  to  mohair  bj?'  dipping 
the  live'  goats  in  a.  solution  containing  DDT  a  fev.r  da;^s  before  they 
are  sheared.  Prom  preliminary  tests  it;appea.fs  tha.t  mohaif  sheared 
from  animals  v;hich  had' been' dipped  in  a  solution  of  0.2  percent  DDT 
was  -made  fairljr  resistant  to  fa'bric- eating  pests.  I’/hen  these  tests 
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are  repeated,  it  is  possittle  that  there  v'ill  he  a  means  of  effectively- 
treating  the  living  animals  for  lice  with  one  dipping  and  at  the  same 
time  obtain  protection  of  the  mohair  and  \\rool  from  insect  damage  in 
storage. 

It  Vfas  also  learned  th&t  DDT  sprays  are  of  value  in  the  control  of 
clothes  moths  and  carpet  beetles  in  stored  V7opl« 

Manj^  severely  infested  kitchens,  cheese  processing  plants,  meat 
establishments,  warehouses,  hospitals,  barns,  and  Federal  dormitories 
were,  treated  \dth  DDT  dusts  and  sprays  for  the  control  of  cockroaches. 
!*/l-iile  the  results  by  the  several  vrorkers-. have  been  inconsistent,  it 
is  believed  tliat  10  percent  DDT  dusts  are  more  effective  against  all 
species  of  cockroaches  than  are  the  DDT  sprays,  and  that  successful 
control  of  these  pests  depends  fully  as  much  on  the  proper  applica¬ 
tion  of  the  treatment  as  upon  the  material  used. 

Lice  and  grubs  affecting  livestock;  The  capillate  louse  v;as  first 
fo-und  in  the  United  States  in  I9IO.  Since  thon  it  appears  to  ha.ve 
spread' v/idoly  and  becoifte' a  serious  pest,  especially  in  the 
Midv'estern  States.  Little  is  knovrn  of  its  life  history  or  of  the 
most  effective  control  measures.  The  short-nosed  cattle  louse  is 
a  widespread'  species  and  does  not  yield  satisfactorily  to  any  of 
the  standard  dips  or  sprays  now  employed.  A  combination  dip  con¬ 
sisting  of  cube  and  sulfur  and  developed  a  fevr  years  ago  gives  good 
results  for  control  of  the  motile  forms,  of.  this  species.  Since 
rotenone-bearing  powders  are  scarce  and  unavailable  in  many  places 
it  is  necessary  to  continue  the  search  for  other  trea.tments.  DDT, 
v/hich  was  first  tested  in  the  labora.tory  during  the  1943-44  season 
s,nd  in  field  tests  during  the  season  of  1944-45,  appears  to  be  the 
most  promising  material  ever  tested  for  the  control  of  cattle 
lice.  Since  this  material,  like  rotenone,  is  not  an  ovicide, 
considerable  a,mount  of  v/ork  is  needed  to  develop  a  formula  that 
will  eradicate  all  stages  of  the  various  cattle  lice  with  one 
trea.tment; 

Preliminary  tests  v;ith  dusting  apparatus  ha.ve  shown  that  this 
method  of  appljT-ing  insecticides  for  the  control  of  cattle  lice  is 
promising  in  cold  weather,  v/hen  many  stockmen  do  not  viish  to  v/et 
the  teir  of  the  animals.  The  successful  development  of  such  a 
dust  v/ill  -fill  one  of  the  greatest  needs  of  the  ov-ner  of  small, 
herds  of  animals. 

Cattle  producers  and  meat  processing  plants  were  av/akened  to  the 
fact  that  the  cattle  grub  takes  a  heavy  toll  of  the  finished,  carcass 
at  the  time  when  the  nation  ha.s  the  greatest  demand  for  more  .beef 
and  leather.  This  insect  in  the  adult  stage  sometimes  causes 
stampedes  of  ra.nge  cattle  that  result  in  injuries  and  loss  of  weight 
of  the  animals.  Later,  in  the  larval  stage  in  the  animal,  it- results 
in  trimming  the  most  valuable  loins,  at  a.n  a.vcrage  loss  of  more  than 
$3.50  por  anima.l.  As  the  grubs  drop  from  the  animals,  they  leave 
holes  through  the  hide.  One  third  of  the  hides  produced  in  the 
country  arc  thus  damaged.  This  situa.tion  brought  dem.ands  on  the 
Department  to  develop  and  demonstrate  control  methods. 
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In  order  to  extend  as  far  as  possi^ble  the  limited  amount  of  rotenone 
that  was  avpilahle  in  this  country,  research  v/as  designed  to  produce 
rotenone  dusts  and  sprays  of  maximum  efficiency.  Considerable  progress 
was  made' on  the  development  of  more  efficient  dusts  made  of ' rotenone- 
hearing  roots  of  cube.  They  have  given  results  similar  to  those 
obtained  last  year  vrith  ground  derris  in  tripoli,  pyrophyllite ,  and 
frianite,  all  of  v/hich  are  greatly  superior  to  sulfur  as  a  diluent. 

Dust  mixtures  containing  these  diluents  are  compact,  flov;  easily 
from  a  dust  can,  and  readily  go  down  through  heavy  v/inter  coats  of 
ha.ir  to  the  skin  to  contact  and  kill  the  grubs.  The  newly  developed 
dust  mixtures  are  also  less  irritating  to  the  respiratory  system  of 
the  operator  than  the  sulfur  mixtures  formerly  used. 

Spray  tests  made  v;ith  high  pressure  sprayers  revealed  tha,t  wettable 
sulfur  in  the  old  spray  formula  is  needless,  and  according  to 
commercial  opera.tors  of  sprayers,  is  causing  trouble  with  the  spray 
machinery  during  the  freezing  vreather.  It  was  found  thr,t  .a  simple 
cube  powder  suspension  in  water  is  superior  to  a  cube  pov/der 
suspension  containing  wettable  sulfur  for  killing  both  2nd  and  3rd 
stages  of  cattle  grubs. 

Rotenone  is  still  the  only  material  that  is  known  to  be  effective 
for  killing  cattle  grubs. 

I'iethods  of  protecting  military  personnel  against  insects;  A  Liaison 
Officer  from  this  Bureau  spent  part  of  his  time  in  cooperation  vdth 
the  offices  of  The  Surgeon  General  of  the  U.  S.  Army  and  of  the  U.  S. 
Navy,  and  vdth  the  Corps  of  Engineers,  U.  S.  Arm3^  Upon  invitation, 
he  visited  camps  and  posts  along  the  Atlantic  and  Gulf  Coasts  vrhere 
he  inspected  and  advised  on  methods  of  control  for  moscuitoes,  flics, 
bedbugs,  cockroaches,  and  other  insect  pests.  His  lectures  were 
followed  by  demonstrations,  and  were  attended  by  Medical  and  Sanitary 
Officers  of  the  Service  Command.  Several  hundred  officers  and 
enlisted  men  ha.ve  been  in  attenda.nce  at  these  lectures  and  demonstra¬ 
tions  during  the  past  year. 

Mosquitoes ;  Tests  have  been  made  with  several  formulations  of  DDT 
against  mosquitoes  v/hich  reduce  the  production  of  crops  and  live¬ 
stock  through  their  annoyance  to  man  and  animals.  Although  DDT 
sprays  are  entirely  effective  against  adult  moscuitoes  in  rice 
growing  lands  •' nd  for  the  p,dults  of  salt  marsh  mosquitoes  when 
applied  by  means  of  an  airplane  at  the  rate  of  tv/o  ciua-rts  per  acre, 
such  rates  of  application  are  not  sufficient  for  control  of  their 
larvae.  Larger  cua-ntities  applied  to  mosouito  breeding  places 
before  rains  occur  and  induce  ha.tching  ha,ve  sho\m  some  promise  of 
control,  but  the  variable  results  are  not  fully  understood.  In 
laboratory  tests  against  certain  pest  moscuitoes  in  the  Pacific 
northwest,  the  liquid  formulations '  of  DDT  v/ere  found  to  be  much 
more  effective  aga.inst  larvae  than  v/ere  formulations  of  DDT  dusts. 

Studies  on  the  distribution,  abundance,  taxonomy,  biologj/,  and 
control  of  the  mosquitoes  of  the ■northwestern  states  and  Alaska  are 
v/ell  underway.  This  information  has  long  been  needed  by  mosquito 
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control  Pvgencies  in  thrt  region.  Heretofore,  several  species  of 
nicsouitoes  in  the  Horthv/est  he.ve  "been  impossible  to  identify,  vdthout 
larval  or  male  specimens.  In  our  present  study,  chare.cters  have  been 
discovered  in  females  of  the  genus  Aodos  which  I'dll  facilitate 
accur<ate  identification  of  the  species  that  arc  commonly  found  in 
that  area. 

Scrov'worms  and  blov/flics;  The  scrowworm  is  one  of  the  major  pests 
of  cattle,  particularly  in  the  South  and  Southwest,  and  in  some 
years,  as  in  19^3 »  i't  spread  over  the  greater  part  of  the  United 
States.  It  breeds  only  in  the  living  tissues  of  warm-blooded 
animals,  principally  domestic  animals.  All  ’.rounds  or  abra.sions  are 
subject  to  a.ttack.  Uhen  wounds  become  infested  the  maturing 
screwworms  ruickl:/  increase  the  sizes  of  the  irounds  and  kill  the 
animals  if  proper  treatment  is  not  administered.  Some  deer  and 
other  injured  game  animals  become  infested  each  season  by  this 
pest.  The  loss  of  domestic  animals  is  estiira.tcd  to  be  about  10 
million  dollars  a.nnua.lljr-  and  is  certainly  much  greater  during  bad 
screworm  years. 

One  of  the  common  predispositions  of  screwv'orms  in  cattle  is  caused 
bjr'  hornflies.  As  a  result  of  the  bites  of  hundreds  or  even  thousands 
of  these  blood-sucking  flies  on  preferred  feeding  areas  injuries  arc 
produced  that  provide  an  excellent  condition  for  screm^form  invasion. 
In  addition  to  predisposing  cattle  to  screworms,  the  hornfly  is  in 
itself  a  major  pest  of  cattle  throughout  the  country  and  is  respon¬ 
sible  for  loss  of  blood,  flesh  a.nd  milk.  There  is  an.  urgent  need 
for  a  sprav  or  dip  that  v;ill  kill  a.ll  flics  alighting  on  a  treated 
animal,  p.nd  one  that  v/ill  give  protection  for  a  considerable  period 
p^fter  application. 

Since  rotenonc  and  pyrethrum  sprays  are  no  longer  availa.ble  commer¬ 
cially,  it  vras  necessar:/  to  search  for  substitute  materials.  A 
number  of  new  materials  have  been  tested  and  two  of  these  ha.ve  given 
good  results,  in  both  laboratory  a.nd  preliminarj^  field  tests.  These 
are  a  mixture  of  bornyl  thiocyanoacctate  a.nd  fcnchyl  thiocyanoa.cetate 
and  DDT.  The  former  ha.s  been  found  to  be  practically  as  good  as 
pyrethrum  as  a  toxicant  for  the  hornfly,  and  DDT  wa.s  indica.ted  to  be 
far  superior  to  either  pyrethrum  or  rotenonc  for  controlling  this 
pest.  In  fact,  DDT  has  shown  such  excellent  results  in  preliminary 
field  tests  that  it  is  thought  to  be  possible  to  control  hornflies 
throughout  the  sea.son  v.uth  relatively  few  treatments  v;ith  this 
material. 

Through  the  use  of  field  surveys,  full  advantage  v;a.s  taken  of  the 
value  of  the  previously  developed  Smear  62.  ITev’  infestations  of  the 
pest  were  promptly  located  and  eradicated  or  brou^t  under  control. 
This  is  especially  importa.nt  in  areas  where  scrcv;v;orms  do  not  occur 
normally  each  year,  because  in  those  areas  the  livestock  ovriers  are 
not  acnuaij'ted  v.’ith  the  seriousness  of  this  pest  a:id  knovf  little  or 
nothing  about  its  control. 
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'Jicks  rffectir-g  nr,:i  rncT  aninpls:  Ticks  as  pests  of  man  and  livestock 
and  a.s  carriers  of  various  diseases  constitute  a  serious  prolDlcm. 

?ield  tests  vdth  DDT  spray  for  the  confrol  of  the  "black  legged  tick 
v/cre  plaiincd  v'ith  tvo  objectives  in  viev;:  To  dctorninc  I'/hether  the 
promising  results  obtained  one  year  ago  could  be  duplicated  on  a, 
larger  scale,  and  to  determine  the  duration  of  the  period  of  protec¬ 
tion  provided  by  rv  satisfactory  spray. 

The  results  confirmed  those  obtained  a  year  ago  and  further  indicated 
that  one  poimd  of  DDT  per  acre,  applied  early  in  the  season,  vould 
eliminate  the  ticks  for  the  remainder  of  the  active  season.  Laboratory 
observations  on  rotenone  sprays  for  clothing  indicated  that  certatn 
sloTv-drying  preparations  vrould  kill  ticks  picked .^up  on  the  clothing 
for  several  hours  after  spraying. 

The  use  of  DDT  for  the  control  of  the  brov/n  dog  tick,  a  species 
infesting  homes  and  dog  kennels,  gave  high  kills  v/hen  used  either  as 
dusts  or  sprays  in  yavds  and  vithin  hom.es. 

DDT  spraj'-s  have  also  shov/n  promise  in  control  of  the  v;inter  horse 
tick.  In  one  experiment  in  which  175  horses  were  involved  it  v/as 
shoim  that  horses  sprayed  tvdee  during  the  tick  season  \i7ith  a  solution 
containing  O.S  percent  DDT  viere  protected  against  this  tick  for  one 
entire  season. 


8.  Insect  Pest  Survey 

The  Insect  Pest  Survey  receives  reports  on  insect  conditions  monthly 
or  oftener  from  about  2S0  collaborators  in  addition  to  members  of  the 
Bureau.  These  serve  as  the  ba.sis  for  preparation  of  summaries  of 
current  information  on  the  more  important  insect  conditions  throughout 
the  United  States.  The  summaries  are  distributed  to  State  v.'orkers 
for  their  use  in  planning  control  operations,  estimating  needs  for 
control  materials,  and  a.dvising  farmers  and  county  agents  of  impending 
outbreaks.  The  reports  arc  placed  in  the  permanent  file  and  v/ith 
supplementa.l  information  obt-'^ined  by  a  review  of  literature  are  used 
in  directing  ouarantines  and  control  operations  in  subseouent  years. 
During  the  fiscal. year  19^5 >  there  were  received  and  filed  23,000 
reports  on  domestic  insects  (20,000  provided  throp.gh  coopcra.tion  of 
the  Division  of  Poreign  Plant  Qp.arp.ntines  in  connection  with  a 
special  survey  arou-nd  -oorts),  and  JOO  reioorts  on  foreign  insects, 
bringing  the  total  number  of  reports  on  file  to  over  453,000. 

Hccords  on  SO  genera  and  200  species  not  previously  included  v;erc 
added  to  the  domestic  file. 

Approximatcl3’’  120  rcouests  for  information  on  survey  matters  vrere 
filled,  including  the  preparation  of  19  distribution  maps.  Six 
svximarjr  statements  and  1  annual  summarj/’  on  insect  conditions,  and 
6  Special  Supplements  were  issued. 
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9.  Identification  P.nd  Clp-ssif icr.tion  of  Insects 

During  the  fisce.l  year  19^5i  ihentif icp.tions  v/cre  made  and  reported 
for  59 >^92  different  insect  samples  contained  in  30tlS4  lots  received 
from  other  units  of  this  Bureau,  and  from  the  Aruj,  Havy,  Public 
Health  Service  and  other  Federal  p.gencios;  from  agricultural  experiment 
stations  or  colleges  of  every  Sta-te,  Puerto  Fwico,  Alaska,  and  Hp,wa,ii; 
from  individuals,  private  agencies  and  pest-control  operators;  and 
from  foreign  governmental  agencies  and  institutions  enga.ged  in  insect 
control.  More  than  SOO  letters  v;ere  prepa.red  in  rejply  to  requests 
for  specific  information  concerning  the  classification  of  various 
insect  groups,  for  aid  in  problems  in  scientific  nomenclature,  for 
distributional  and  host  data,  for  species  or  groups,  and  for  assistance 
in  the  reviev;  of  r.ia.nuscripts  pertaining  to  insect  taxonomy. 

In  addition  to  the  identification  for  the  Army  and  Havy  of  about  6,000 
samples  of  insects  and  mites  involved  in  human  health  problems  or 
recovered  from  aircra.ft,  direct  assistance  or  instruction  in  insect 
classification  ha.s  been  given  ma.ny  officers  of  both  branches  of  the 
service.  This  included  aid  in  the  preparation  of  keys  to  insect  pests, 
especia.lly  mosruitoes,  occurring  in  islands  of  the  Pacific  occupied 
by  the  armed  forces. 

Twenty-four  manuscripts,  totaling  S9I  pages,  on  the  classification  of 
insects  and  mites  v/ere  completed  and  submitted  for  publication.  They 
are  designed  to  ma.ke  possible  more  exact  identifications  in  the  groups 
treated.  Included  is  one  manuscript  of  more  than  3OO  pages  on  "Flies 
that  Cause  Mj^iasis  in  Man." 

10.  Foreign  Parasites 

In  the  field  v;ork  in  South  America  during  1945  emphasis  was  placed 
on  the  collecting  and  rearing  of  parasites  of  the  cotton  boll  v;eevil 
and  the  vegetable  v/eevil  for  shipment  to  the  United  Sta,tes.  A  tota.1 
of  2S,Sjk  adults  of  Triaspis  vestiticida  Vier. ,  a  boll  weevil 
parasite,  were  obtained  from,  material  collected  in  Peru,  and  vrere 
forwarded  for  colonization  in  Texas  end  other  states.  Yegete.ble 
v/eevil  pa.rasites  forwarded  from  Uruguay  comprised  3i009  Porizon  spp. 
and  244  Triaspis  sp. 

In  continuation  of  cooperation  v/ith  the'  Puerto  Paco  Agricultural 
Experiment  Station,  several  shipments  of  natural  enemies  v/ere  made 
from  3ra.zil  to  that  island  for  use  against  the  sugarcane  borer  and 
green  coffee  scale.  These  included  9»350  parasites  of  the  sugarcane 
borer  of  5  species  end  1,469  parasites  of  the  coffee  scale  of  tv/o 
species. 

In  ^irtherancc  of  the  cooperative  v;ork  with  state  expcrim.cnt  stations, 
shipments  of  Trichopoda  pennipes  L.  v/ere  forv./arded  to  Washington  and 
Utah,  and  the  vcgeta.ble  v/eevil  parasites  imported  from  South  America 
v/ere  forv/arded  to  the  Cp.lifornia  Agricultural  Experiment  Station  for 
rearing  and  field  colonization. 
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Cooper? tion  \»7ith  foreign  orgenizations  consisted  of  the  forwarding, 
v;ith  the  cooperation  of  other  divisions  of  the  Bureau,  of  cultures 
and  spore  dust  preparations  of  the  milkj'’  disease  organisms.  Bacillus 
popillip^e  Butlqr  ?,nd  B.  lentimorhis  Dutkjr,  to  Australia  for  use  against 
v/hite  gruhs,  a.  consignment  of  an  oriental  fruit  moth  parasite, 
I>'Iacrocentrus  Roh.  ,  to  Brazil,  and  of  4  species  of  mealybug  parasites 
to  Russia. 

A  nev'  project,  started  in  November,  1944,  relates  to  the  biological 
control  of  the  Klaxiath  weed  in  California  and  a.djoining  sta.tes.  This 
weed  has  become  very  destructive  and  more  than  100,000  acres  of  range 
land  in  northern  Ca,lifornia  has  been  rendered  useless  for  gracing 
purposes.  Similar  conditions  exist  in  Australia,  and  the  importation 
of  insect  enemies  from  Europe  has  shovm  protiise  of  checking  the  pest. 
Three  of  these  enemies,  Chrysolina.  hyperici  Roerst.  ,  C.  gemellata 
Rossi,  both  of  v/hich  are  leaf  feeders,  and  Agrilus  hyperici  Crentz.  , 
a  root  borer,  virere  imported  in  considerable  numbers  from  Austra.lia.. 
Feeding  tests  v/ere  conducted  on  a  series  of  crops  and  ha.ve  been 
completed  v;ith  _C.  hyperici.  The  first  field  releases  of  this  species 
v/ere  made  in  Ma,y  1945. 

The  para.site  receiving  station  at  Hoboken,  iTew  Jersey,  was  closed  in 
September,  1944  for  an  indefinite  period. 

11.  Control  Investiga.tions 

Ma.terials  and  methods  of  applying  them  for  control  of  insects  by 

fumiga/tion;  The  studies  on  oriental  fruit  moth,  m.ade  in  cooperation 
v/ith  the  California  State  Department  of  Agriculture,  were  terminated 
at  the  end  of  the  fiscal  year  of  1945.  Fum.igation  schedules  for 
larvae  in  fresh  fruits  were  developed  for  five  temperature  levels 
between  40°  and  80°  F.  and  for  eggs  tha.t  might  be  associated  with 
fruit  at  5  tempera-ture  levels  between  50°  70°*  effect  of 

cold  storage  alone  on  larvae  in  fruit  v/as  determined.  Extensive 
tests  with  overwintering  larvae  in  an  attempt  to  lov/er  the  present 
recomm.endations  for  the  precautionary  treatment  of  nursery  stock 
indicated  th?,t  a  reduction  cannot  be  made  v/ith  safety'’.  Laia/ae  from 
eastern  and  v'estern  sources  (California  and  Nev'  Jersey)  v;ere  compared 
in  these  tests,  and  found  to  react  similarly.  The  tolerance  of 
fruits  v/as  also  studied.  No  injury  occurred  in  fumigation  of  summer 
maturing  fruits.  Fall  apples  going  into  cold  storage  were  uninjvired 
v;hen  f\imigated  before  storage,  or  after  6  weeks  stora.ge.  An 
intolerant  period  during  the  first  6  weeks  of  storage  was  evident 
in  the  varieties  tested. 

Extensive  tests  on  the  reaction  of  apiDles  to  fumigation  schedules 
a-pplicd  under  the  Japanese  Beetle  qua.rantine  v/ere  carried  on  in 
cooperation  v/ith  the  Agricultural  Experiment  Station  of  Delaware. 
Further  development  of  fumigation  schedules  for  products  suspected 
of  carrying  dormant  egg  clusters  of  the  gypsy  moth  permitted  the  ' 
fumigation  of  IO5  freight  car  loads  of  Christmas  trees  and  greens,, 
saving  an  estime.ted  262  man  days  of  inspection  and  $22  to  $3!  per 
car  in  ha-ndling  costs. 
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The  factors  governing  tolerance  of  camellia  plants  when  fumigeted 
with  schedules  recommended  for  v/hite-fringed  "beetles  were  studied  and 
several  handling  practices  recommended  to  reduce  possible  plant 
injury.  Provisional  fumigp.tion  schedules  for  hay  and  peanuts,  possible 
carriers  of  v;hite-fringed  beetle  eggs,  v/ere  also  developed  end  recom¬ 
mended.  Further  studies  on  soil  fumigants,,  a.tmospheric  fumigation 
schedules  for  nursery  plants,  and  dips  for  .sriif.ll  seedlings  were 
carried  on. 

Methods  for  applying  insecticides;  Further  ada.ptation  of  heat- 
generated  aerosols  to  the  control  of  agricultural  pests  wa.s  carried 
out,  and  tests  v/itli  a  generator  developed  for  the  armed  forces  were 
made  against  larvae  of  the  gypsy  moth  infesting  forest  areas  in 
Hcv.r  England,  with,  promising  results.  The  development  of  this  method 
of  dispersing  insecticides  for  military  uses;  and  the  nev;  types  of 
generator  designed  for  this  purpose,  make  possible  much  more  rapid 
progress  in  this  field  than  would  have  been  possible  otherwise. 

Tests  to  determine  the  effect  of  insecticidal  materia.ls;  In  the 
search  for  better  insecticides  or  substitutes  for  critically  short 
insecticidal  materials,  the  gamma  isomer  of  benzyl  hexachloride 
(l,  2,  3»  5»  6-hexachloroc3^clohexanone  called  666  for  short,  ha,s 

been  found  to  be  highly  toxic  to  a  number  of  insects.  The  gamma 
isomer  of  666  is  more  toxic  to  certain  insect  pests  than  DDT  and  less 
toxic  to  others. 

Insects  that  a.ttack  growing  crops  were  used  in  making  1,65S  tests 
with  1,296  sex'ples  to  determine  if  they  possessed  insecticide,!  action; 
S8  materials  showed  toxicity  to  these  insects.  In  cooperation  X'/ith 
the  Eastern  Hegiono-l  Eesearch  Le.boratory  3>124  tests  on  plant-feeding 
insects  v/ere  made  on  1,882  samples  that  contained  nicotine.  Two 
materials  combined  v?ith  nicotine  were  highly  toxic  and  2  new  nicotine 
compotinds  were  shov/n  to  be  more  toxic  tha,n  nicotine. 

Eight  hundred  sixty-four  samples  v/ere  evaluated  by  l,6o4  tests  of 
sprays  on  houseflies;  I9  materia,ls  v/ere  toxic  a,nd  l4  acted  as 
synergists  with  pyrethrins.  On  housefly  larvae  1,604  tests  v/ere 
made  on  864  samples;  12  were  more  toxic  than  borax.  Forty- seven 
samples  of  pov/ders  v/ere  tested  agp,inst  roaches.  Little  difference 
in  toxicity  betv/een  four  finenesses  of  sodium  fluoride  pov/der  was 
found.  The  small  difference  ffivored  the  finer  iDOv/der. 

Toxic  effect  of  insecticides  on  insects;  .Studies  have  •  been  me^dc  on 
the  mode  of  action  of  DDT  and  results  indicate  that  some  of  the ■ 
characteristic  symptoms  can  result  from-  action  of  the  poison  on... the  ' 
nerves  v/ithout  the  central  nervous  system,  being  involved.  Similar 
nervous  symptoms  can  also  be  produced  by  a  number  of  other  cCmpounds. 
Tentative  conclusions  ha.ve  been  drav^n  regarding  possible  rela.t'ionships 
between  chemical  construction  and  toxicological  effects  of  the  DDT 
molecules.  This  compound  can  penetrate  various  regions  of  the  in¬ 
tegument  of  the  housefly  and  one  fly  can  be  killed  by  a  ten-millionth 
of  a  grp,m  applied  in  oil  to  its  back.  DDT  in  certain  solvents  ma.y 
remain  fluid  for  long  periods  v/hen  applied  as  drops  to  various  surfaces. 
These  studies  contribute  to  a  background  of  fvindamental  informa.tion 
on  the  i.nsecticida.l  action  of  DDT. 


12.  Insecticide  and  fungicide  Investigations 


During  the  fiscal  year  19^5 1  there  were  poihlished  apioroximatoly  fifty 
scientific  articles  or  pamphlets  v/hich  made  a,vailahle  to  the  public 
the  results  of  research  by  the  Division  of  Insecticide  Investigations 
on  insecticides  nd  fungicides.  ITine  United  States  patents  covering 
nov;  insecticides  or  fungicides,  improved  methods  of  preparation,  etc.  , 
v/ere  granted,  to  members  of  this  Division,  a,ll  of  v;hich  were  d.edicated 
to  the  use  of  the  public. 

Much  F.ttention  was  again  devoted  to  insecticide  problems  of  the  armed 
forces  end  to  the  alleviation  of  still  existing  scarcities  of 
insecticide  materials. 

Chemical  ana.lysis  of  miscellaneous  com.pound.s  tested  as  insecticides; 

Analytica.l  -'^nd  advisory  service  was  continued  for  the  various 
Divisions  of  this  Bureau.  Approxim.ately  1,000  samples  of  insecticide 
materials  v/erc  ana.lyzed..  Many  analyses  of  spra;r  d.eposits  v;ere  m?-de 
in  evalhat ing  d.ifferent  spray  mixtures  for  codling  moth  control. 

More  than  3^0  samples  of  nursery  soils  treated  v.dth  lead  arsenate  to 
control  the  Japanese  beetle  were  analyzed..  Particle  size  and.  other 
physical  properties  of  a  niimber  of  insecticid.es  v/ere  determined. 

Chemical  invcstiga.tions  on  accessory  raa.terials  for  use  with  insecticidtes 

Improvements  were  ma,d.e  in  nicotine  bentonite  spray  formulas  by  the  use 
of  soybean  oil-Mississippi  bentonite,  resulting  in  more  uniform  spray 
deposit,  easier  removal  of  ha.rvest  resid-ue  by  brushing,  and  better 
color  development  by  fruit.  Appa.ratus.  for  more  accurate  measurement  _ 
of  surface  tensions  was  developed  for  use  in  the  study  of  wetting  and 
spreading  agents  for  use  with  insecticides. 

An  ex'tensive  investigation  has  been  initiated,  on  diluents  for  the 
preparation  of  insecticides.  Materials  proposedi  for  such  use'  will 
be  examined  as  to  comj>atibility  v/ith  insecticides,  particle  siz'e, 
adiiesiveness ,  andu 'other  pertinent  physical  and  chemical  properties. 
Informa.tion  in  this  somewha.t  neglected  field  is  much  needed,  for  a 
rational  approach  to  the  formulation  of  effective 'and  economical 
insecticides’. 

Chemical  ihvestiga.tion  of  attracta.nts  a.nd.  repellents;  Considerable 
further  progress 'was  made  in  identifying  the  sex-a,ttractant  of  the 
female  gypsy' moth.  Trap  ma.terial  for  the  gypsy  moth  v;as  prepared 
for  use  in  control  work. 

Methods  for  evalua.ting  variations  in  composition  a.nd  volatility  of 
Japanese  beetle  attractant  mixtures  during  ovapora.tion  v;ere  developed. 
Hollow,  cylindrical,  filter  paper  v/icks  tested,  in  Japanese  beetle, 
traps  ivere  feund  to  give  evapora.tion  rates  similar  to  the  standard^ 
torch  wicks  and  are  cheap,  easy  to  prepa.re,  and  permit  ea,sy 
salvaging  of  excess  bait. 
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M^-ny  compounds  v/ere  prepr-red  for  testin^;  r.s  mosquito  repellents, 
severr.l  of  shov;cd  promise.  A  num''oer  of  materials  were  also 

furnished  for  testintq  as  attractants  for  codling  moth  larvae. 

Chemical  ir.vcstiffltions  on  fumi^zants:  l^ork  vdth  licuefied  ^’as 
aerosols  vras  very  a.ctive.  Investiga.tion  of  diluents  and  substitutes 
for  rreon-12  as  a  propellant  gas  indicated  that  methyl  chloride 
loos'sesses  suita-ble  properties.  Improved  formula.s  for  DDT-pyrethrum 
aerosols  vrere  developed.  A  study  vras  made  of  the  effect  of  various 
cosolvents,  pyrethrum  extracts,  etc.,  on  the  sta/oility  of  aerosol 
mixtures  and  the  corrosion  of  the  containers.  The  particle  size 
distribution  in  aerosols  and  its  correla,tion  vdth  insecticidal  effect 
was  investigated.  A  formula  for  a  DDT  aerosol  for  use  on  certain 
truck  croio  insects  was  developed.  The  aerosol  method  was  found 
suitable  for  the  application  of  plant  hormones.  Various  types  of 
aerosol  containers  and  valves  were  tested,  and  aerosol  fornvxla-s 
investigated. 

Further  data  vrere  obtained  on  the  relative  performance  of  ga,stight 
and  duck  tents  in  hydrocyanic  acid  fumigation  of  citrus  for  the 
control  of  California  red  scale.  The  nev;  dosa.ge  schedule  worked  out 
for  ga,stight  tents  ma.de  possible  the  duplication  of  concentrations 
from  tree  to  tree  and  night  to  night  v/hicli  v/as  not  possible  previously. 
The  blower  applica.tor  developed  by  this..  Bureau  for  hv^drocyanic  acid 
v;a,s  shovm  to  give  somewhat  better  kills  of  the  scale  than  the 
commercial  vaporizer. 

Improved  omulsiblc  mixtures  vrere  developed  for  soil  fumigation  to 
control  the  Ja.paneso  beetle. 

Chemical  investigations  on  insecticida.1  plants  and  their  constituents; 
The  structure  of  the  pyrethrins,  the  active  constituents  of  the 
insecticida.1  plant  pyrethrum,  ha.s  been  intensively  investigated. 

Certain  components  v/hich  have  been  named  "cinerins",  not  previously 
knovna  to  be  present,  ha.ve  been  isolated  and  arc  undergoing  chemical 
and  physiological  study.  There  have  been  further  developments  in 
the  preparation  and  stabilization  of  highlj/'  ijurified  pyrethrin 
concentrates  and  methods  of  analysis  for  such  materials.  These 
concentrates  ha.ve  been  shown  to  be  free  from  the  irritating  properties 
of  ordinary  pjrrethrum  x^reparations  and  suita.ble  for  use  in  aerosols. 

The  active  insecticida.1  principle  of  Brigeron  aff inis ,  a  plant  of 
outstanding  toxicity  to  houseflies  and  some  other  insects,  was 
isolated  and  its  chemical  structure  determined. 

The  alkaloid  anabasine  vras  extracted  from  the  domestic  plant 
Bicotiana  glauca  in  cuantities  sufficient  for  field  tests  against 
certain  insects.  The  a.lkaloid  nornicotine  vrare  shown  to  occur  in  a 
number  of  species  of  tobacco  and  in  va.rious  commercial  nicotine 
preparations.  A  comparison  of  the  insecticida.l  x^otency  of  the  three 
related  alkaloids  nicotine,  nornicotine,  and  anabasine  is  in  progress. 
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Hlinerous  plr>,nt  san;^les  from  various  sources  were  iDrepared  for 
insecticidal  tests. 

Chemical  investigp.tions  on  removal  of  spra;^'  residues :  Expe r imo nt al 
v/ashine;;  treatments  were  conducted  in  cooperation  v/ith.  the  Bureau  of 
Plant  Industry,  Soils,  and  Agricultural  Engineering  for  the  purpose 
of  developing  suitable  methods  of  removing  EDT  spray  residues  from 
apples.  This  work  vdll  he  continued. 

Chemical  investigations  to  develop  synthetic  orgp.nic  insecticides: 

Intensive  chemical  and  physical  investigations  of  DDT  and  the  develop¬ 
ment  of  effective  formulations  for  its  use  have  continued.  Extensive 
v.'ork  has  been  carried  on.  in  developing  the  use  of  DDT  for  the  control 
of  insects  v/hicli  harass  the  armed  forces  and  in  addition  much  has 
been  done  on  the  problems  involved  in  the  use  of  .this  insecticide  for 
the  control  of  agricultural  and  household  pests.  The  compatibility 
of  DDT  with  many  na.teria Is  including  common  insecticides,  fungicides, 
fertilizers  and  diluents  ha.s  been  studied.  Analj^’tical  methods  ha.ve 
been  developed  suitable  for  the  determination  of  DDT  in  insecticides, 
spray  residues,  v.ater,  insect  .tissues,  etc.  Manufacturers  of  DDT 
ha.ve  been  advised  on  problems  encountered,  and  specifications  have 
been  developed  for  the  commercial  grades  of  DDT.  A  double  spray 
apparatus  which  promises  to  be  useful  in  the  application  of  DDT 
sprays  was  devised. 

About  150  o^rganic  compounds  of  various  classes  were  prepared  for  - 
testing  a,s  insecticides,  lousicides,  mosouito  larvicides,  insect 
repellents,  and  synergists.  A  number  of  these  show  loromising  toxic 
properties  tov.ard  insects. 


(Continued  on  next  page) 
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(c)  Insect  and  Plant  Disease  Control 


Appropriation  Act,  1946  . ’ . .  :T. . . . . 

Anticipated  supplemental  for  addition^  costs  due 

to  the  Federal  Erapleyees  Pay  Act  of  1949- , 

Tot  al  any cipat ed  available ,  1946 ' . . 

Dud^e t  e s t imat e I9 4*7- 

Change:  for  1947*  '•  ‘  .  ' -vf 

Overtime  decrease . .  -  53 » 300 

Increase  . .  4-323  iQOQ  . .  • . 


$2,298,300 

4-  317.000 
2,615,300 
2.945.000 


+  329.700 


PROJB  CT  ST AT-BMENT 


[l^ote — Amounts,  in  parenthesis  opposite  the  ' alphabet icailyy.esignated 

subprojects  represent  the  details  of  the  numerically  identified 

main  prajects 'which  immedi ately  precede^  ’ 


— — : - 

.  Project 

1945 

1946  ; ; 

(estimated). 

1947. 

Ceetimated) 

Increase  or 
decrease 

1,  Japanese  beetle  con-  ' 

;  ' 

+  3.200(1) 

tr.ol . .... 

( a);  '  Supervi  sion  of 
nurseries  and  green- 

337.112 

386,800 

■  396,600 

houses  . 

(b)  Scouting  adjacent 
to  nurseries  and.  green- 

(177,600) 

(196,900) 

(198,500) 

(4-  1,600) 

houses  . 

(c)  Trapping  to  de- 

(27,300) 

(29.400) 

(29,600) 

(4-  200) 

termine  distribution  • 
(d)  Soil  treatment  and 
trapping  in  isolated 
areas  to  aid  in  pre- 

(52.351) 

(69,600) 

(70,200) 

(4-  600) 

venting  spread . 

(e)  Farm  products 

(31.300) 

(3^.100) 

(3^. ^00) 

KjA 

0 

0 

inspection  . . . 

(f)  Vehicular  in-  ■ 

(30.700) 

(3^.000) 

(34,300) 

0 

0 

spection, . 

2.  Sweet  potato  weevil 

(17.267) 

(22,800) 

(23,000) 

(4-  200) 

control . . . 

3«  Mexican  fruitfly 

6g,S04 

77,900 

100,000 . 

4-  22,100(2) 

control  . . ■ 

i49,66g 

167,100 

168, '400 

,  4-  173^063) 

4,  Inspection  and  certi-- 
fication  fdr  gypsy  and 

• 

.'4-  500(3) 

broTha-tail  -moth  control 
5*  Control  op'erations  for 
gypsy  and  bi&own-tail 

104,379 

;  136,000,, 

»  ‘v  '  ’.V.’'-  ? 

;  136.  ,500; 

moths . i  i 

(a)  Work -in 'barrier 

\ 306, 300 

464, 800  , 

4-  98,500(4) 

zone  . . • . 

(•i4s,700) 

(169,300) 

(171.000) 

(4-  1,700) 

(b)  Work  outside  of 

(137,000) 

(4-96,800) 

barrier  zone 

(105,914) 

f  • 

(533,800) 

•  *  * 

6. 


PROJECT  STATEMSM?  -  Continued  , 


Pro',ject  .  ; 

‘  • 

• 

Dutch  elm  disease’  -  •  ■ 
cont rol 

(a)  -  Identification’  •  ■  T 
of  disease  in  trees  J 
suspected  to  he  in-  "  1 
:feGte.d  ¥ith’  Dutch'  eini  : ' 


— — 

(  eetitoat  ed ) 


'~W1 

(estimated) 


Increase  or 

decrease 


251-.238- 


^g4-,2b0 


285,500 


+  1,300(5) 


disease  .  ;  (23, 100 ) 

(h)  Qjnarantine  en-  : 

forcemeht . •  (48i'500) 

(c)  Surveys  to  de-  ; 
t  ermine  ’ where"  the  ■  ■  : 

Dutch  elm  disease-’'-  : 
occurs  as  a  basis  for  : 

. quarantine,  enforce......  . 

meht'-i\ I ;  (137,438) 

'  Cd--) , .  1  Exp  e  r iment  al .  CO  n- : '  . . 
trol  work  to  determine: 
what  action  may  he  : 
taken  hy  cooperating  :  •  ' 

agencies  to  protect  : 
valuahle.  elms  in  areas : 
of  general  infection,  :  (42,200) 

7«  Phony  peach  and  peach: 

mosaic  eradication  ..  :  29,3^4 

8,  Barberry  eradication  :  249,926 

(a)  Eradication  of  : 

the  barberry .  :  (245,026) 

(b)  Inspection  of  : 

nurseries  which  ship 
barberries  interstate  :  (4,900) 

9*  Pink  bollworm  and  : 
thurberia  weevil  : 

control . .  ;  696,052 

(a)  Suppression  and  : 
prevention  of  spread  : 

of  the  pink  bollworm.  :  (487,552) 

(b)  Eradication  of  :  • 

wild  cotton  in  Florida: 

for  protection  of  clxl-:  - 

tivated'  cotton  from-  : 

pink  bollworm  :  (ll5,500) 

(c)  Cooperation  wiih-  :  ^  ' 
the  Mexican  Government: 

to  control  pink, boll-  :  ..  ■ 

vrorm  Infestations  to  r'  ’ 

prevent’  spread_  ifito' 
the  United  States  .  1', ■  ' '(95 ',000) 

10,  Transit  inspection*  :.  ...45 ,,323, 

11.  Overtime  pay'  . .  -l  . . - '  332-,  336- 


(24,400) 

(24,500) 

(+  100) 

■■(■'54,900) 

(55.200) 

0 

0 

(158,300) 

(159,000) 

(+  700) 

(46,600)- 

(46,800) 

(+  200) 

128,500 

282,800- 

128,700 
-  284,200 

+  200(5) 

+  i„4oo(5) 

(277,100) 

(278,500) 

(+  i,4oo) 

(5,700) 

(5.700) 

740,200- 

•  •  ■  JS^t.SOO: 

■+254,300(6) 

(511,400) 

■ (698,800) 

-(+-187,400) 

(122,900) 

•  (160  ,'800 ) 

-  U37V900) 

(105,900-) 
52.,  200 

'  53V300’ 

'  ’  <134*, 900) 
52,400 

•  •  ‘  'J.-' 

•,<+297000) 

+  200(7) 

■-53,300 

-  3^0  - 

•PROJECT  STAII^IE^  -  Contiri\j&ed.rr j  ,  h;:*.- 


■  (.'4' 

• 

Project  ’ ' :  ’  1945 

194'6"^'  ''i.'-  U'A94.7.  .  '' "Jlncrease'nr 

(estimated)? ('estimated):  •  -  decrease 

Covered  into  Treasury  as  :  ' 
miscellaneous  recei;qts ' 

Public  Law  529  977 

Unobligated  balance  ....  :  22,121 

•  •  . ,  .  -v 

Total  available .  :2, 603, 970 

2.615.300  :  2,945.000  :  +329*700 

Transferred  to  "Salaries  : 
and  expenses,  Office  of:- 
Information,  Department:  -' 
of  Agriculture"  .... .- "+1 ,560 
Transferred  from  "Sala— 
ries  and  expenses, 

Foreign  Plant  Qparan-  : 

.  J- 

•  *  ,  ■  1  • 

■r  ^  v 

Anticipated  supplemental  :  -  -  ' 

-  317,000  :  ;  r 

• 

Total  estimate  or  : 

appropriation  J[l945: 
adjusted  for  com--  : 
parability)  .  :2, 571*530 

■  ■'•  :  ■■■■  .-.lii 

•  ■  1  ■  ■  -*  -  -  *  ■  /  \  r 

•  '  •  •  >  •  - 

2,298.300  :  2-.945',000;  :  : 

.  increases  or  decreases 

The  net. increase  of  $329*700  this  item  for  19^7  consists  of  the 
$53*300  decrease  for  overtime  and  the  following: 

(1)  ^  increase  of  $3,200  under  the  project  "Japanese  beetle  control” 

for  placing  on  a  full  year  basis  in  19^7 ,  v/ithin-grade  salary  ad- 

■yahhement s  which  are  estimated  to  he  in  effect  for  only  a  •part  of 

the  fiscal  year  19,^6.  ^  ^ 

(2)  *An  Increase  of  $22,100  .under  the  project  "Sweetpotato  weevil  control” 

composed  of:. 

«  . .  -  '  ^  .7  ^ 

7  .X’a) ,,  ih  increase  of  $21*500  "bo  'Make  surveys  in  the  Gulf  Coast  and 
•  -  '  contiguous  states  which  produce  seed  sweetpotatoes  for  distri- 

■  -  'butio?n  in,  extensive  commercial  producing  southern  states  and 

t ■  ■  '  >-t6  increase  cooperation  with,  the  State  of  Louisiana,  local  ‘ ■'* 

-"7  .-agenciee ,  and  growers  in  applyihg  ‘  supuressive  measures  in  the 

.  “ 7  generally  infested  extensive  commercial  sweetpotato  producing 

\  .  af ea  in,  central  Louisiana.  , 

Objective: .(l)  To  make  a  limited  survey  of  seed  sweetpot at o  producing 
^re^s  in^Alab^a,  west  Florida,  G-eorgia,  Lotiisianh^  .l^issisbippf-,  ahd 
.T^xas^fqf  7the  'purpose  of  locating  and  promptly  eradicating’ 
infestations  which  might  become  centers  of  weevil  'sbrehd  through  the 
.nedium'bf “seed  s^^eetpotatoes;  ajid  (2)  to  augment  and  extend  sUppr'essive 
\TOrk'  recently  iriaugurated  in  cooperation  with  the  state  officios  ^  ^ 
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ioSaJ.  agencies ,  and  growers  in  a  generally  and  heavily  infested 
commercial  sweetpotato  producing  area  in  central  Louisiana  v/hich  pro¬ 
duces  a  major  portion  of  southern  grown  sweetpotatoes  shipped  interstate 
and  is  a  constant  threat  in  the  .  spread  of  infestation  to  all  other 
southern  producing  areas,  THis 'exteiisiorL 'of '  the-'work  is  important 
to  the  success' of7^^^''W(;>’5^'''PTP;gTam  -in' o-t-her  -areas.  .and., is  necessary 
■because  of  the  ,exp^ded.p.tilization’of  sweetpotatoes  as  an  out-growth 
of  the  war  effort  ~ahd"‘thC”  post-war  uses  ■ol’-  th-i-S.  . crop  in  the  southern 
states,  ; 


The  Problem  and  itjg  Significance;  The  cooperative'; ■‘hTippressive ,  and 
eradication,  work,  heretofore  included  in  the  program- has  "been  restricted 
tp,  those  areas  v/he re  wild  hosts  do  not  p'ersist*  throughout  the  year  or 
where  the  Infestations  are  incipient  in  ‘charac^e-r  or-  have  not  developed 
to  the  point  of  "being  heavy  and  general  throughout-  commercial  sweet- 
potato  producing  sections.  The  extensive,  commercial  sweetpotato  pro¬ 
ducing  area  in  south-central  Louisiana  ha^s  'be^'- heavily -and  generally 
infested  fqr  years  and  .has  'been  excluded  f  rom ’’the -T’ederal  cooperative 
program  even  though  its  economic  losses  from  sweetpotato  weevils  have  , 
occurred  annually.  Prior  to  the  war  period  and  the  expanded  utiliza¬ 
tion  of  sweetpotatoes,  .  these  heavy  .inf  est  at  ions  and  losses  were  primar¬ 
ily  a  local  prohlera  which  did  not  appreciably  jeopardize  the  remainder  ' 
of  the  sweetpotato  producing  areas  in  the  south.  Potato  planting  stock 
was  not  certified  for  movement  from  this  area  and  the  principal  markets 
for  the  table  stock  grown  therein  v;ere  in  the  northern  states  where 
sweetpotatoes  are  not  generally  grown  and  the  sv/eetpotato  weevil  was  no 
problem.  Luring  the  war  extensive  markets  and  numerous  processing 
plants  were  developed  and  located  in  the  South  and  there  was  a  vast 
increase  in  the  demand  for  potato  planting  stock.  Large  quantities  of 
infested  potatoes,  both  for  table  use  and  planting  purposes,  have  been 
shipped  from  this  generally  infested  area  in  central  Louisiana 
throughout  the  South,  This  movement,  vrhich  is  continuing,  has  and 
is  exposing  to  weevil  infestation  not  only  the  areas  where  eradication 
has  been  accomplished  but  other  southern  producing  areas  not  heretofore 
infested.  The  locating. of  infestations  that  may  have  been  established 
i's' highly  important.  To  prevent  movement  f  rom  this '  area, -of -jhigh,^  ' 
commercial  production  is  not  practicable  .or  economic^ly.- f^sibre, 
especially  during  the  period  of  high  demand  .for  sweetpotatoes-  for  food 
and  starch.  To  protect  other  areas  and  the  work  which  has?  been  "done , 
it  is  highly  important . that  the  infestation  be  reduced  at  the  source. 

The  nature  of  the  problem  and  the  means  tha,t  -shp^d/be.-.nsed;.  a's  i^ell  as 
the  amount  of  work  required  needs  concerted  effort  and''?l'ede.ra^.;,^d. 

All  the  cooperating  states  recognize  this  and  becanse  of  its  importance 
to  their  work  iavor  the  proposed,  recasting  .  cf_;the  program,:>.  Cdrthilment 
or  material  adjustment  of  work  now.  being  done'.^jdnder-cthe^>e;St.ablished 
'  program  vrould?mean  surrendering  what -has.. bdenjgained  inlwork  areas, 
and  additional  funds  are  -  required -.to  .  neet.  '^the  se_  ne^r:  development s. 


ITew  uses  for  the  Sweetpot-ato  -have  been .'develpped-j  methods  of  process 
ing  for  both  food  and  feed  are  in-general  ,.eommercial..practice;  and  a 
large  number  of  .pro.cessing.  plants  have  been  and  are  being  constructed 
through- the.  South  and  represent  extensive- investments  whidh;  affo.-rd 
profitable  and  ad  equate,  markets  for  this  crop  as'  well  as  -employment  for 
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local  people,^  sweetpo't.ato  as  an  important  money  .crop  i'ji'.ttLe  South, 
Wierefore,  i‘s  in  a  favorable'' position  and'  continhe^  expansion  ,iu,. this, 
industry  is  anticipated,'  The.  sweetpotatp,  weevdl^.^^s'^t^e^mpst , 'destructive 
insect  pest  of  s'weetpPtatoeS.  and  a  limiting  featar  ' iiT  the ’  production  "and 
utilization  of  the.  dr6,p,:'  .Prp'mpt  and  effectiye  '^tipn  ph'  tbe  par't  of  the 
Federal  Government',  the  st'ate's,  and  local  commiinilies 'should' be  taken- to 
locate  and  eradicate  new  inf  estations  that  may' \e ''est'aXlXshed' and*  reduce 
or  eliminate  spread  fipnt' .generally  infested  areas',"' ^bu'cii.  .as.  the"  section 
of  south-central'  iouisi^'a 'wkich  now  is  jeopardizing'' tii'e' "sweetpotato” 
industry  .of,  the.  entire. ^^uth,  in  order  to  maintain  the  .favo.rable  position 
of  the  ’crpp.  and  t'p.  'perait'  continued  expansion'  of,‘'prp''(iu''ctipn"afli^ 
tipn,^  ■'  -V  o'-’ 

Plan  of  ITork":'.  The^limite.d  '.suryey  would  be  conducted .•':i^^ppefatively,.witlv 
the  states  co npyrned ,  'and' 'iwp'uld  require  additio.n'^.',sup‘e.ryi.s'p'rs,  .i’nhpect- 
—  transportation,  ah'd.  other  costs,  r  '  1.^:, 


ors , 


The  work  in  the  application  .of  suppressive  measur.es'^yib'uld  be  cohduct'e^ 
on  a, fully  cooperative  basis  with  commensurate  ’aiiid  ’ adeq'ua'te ''state' ''.'and 
grower  participation.  Such  ^suppressive  activities  wiiLd  inc^iide ‘(1.X 
..  post-harvest  inspection  of  sweetpotato  fields  and  super  vision,  ctf._.^clean- 
'up  of  infested  remnants,  (2)  spring  inspection  of  stora^e'0,ahi:i'‘dispo.sal 
ot  storage  residues,  (3)  selection  with  growers  of 'pl^tiiig  ^sites'  ade¬ 
quately  distant  from  infested  fields  to  prevent  l^estation,  .t^)"  fumi¬ 
gation,  at  growers  or  shippers  expense,  of  infested  market  and  planting 
stock,  cuttings,  slips,  and  draws,  and  (5)  educational  effort  through 
..county,  ^ents  and  inspectors  on  means  of  producing  weevil-free  potatoes, 

'  - -( b-)- --ibi--inc-rease:  of  $600  for  placing  on  a  full  year  basis  in  19^7* 
within-grade-  -salary  -advancements  which  are  estimated  to  be  In 

effect  for  only  a  part  of  the  fiscal  year  19^6. 

(3)  .  Incfaase-s  ' totaling  $l--'gOO- under  Projects  3  and  4,  as  shown  on  the 

•  pro-j-^^-— statement  >■  for '^plah-ing  on  a  full  year  basis  in  19^7,  wi-tliin- 

grade  salary  advancements  -t^lch  are  estimated  t-o  be  in  effeet-for 

only  a  part  of  the  fiscal  year  194^. ~ 

(4)  ^  increase  of  $98 >500  under  the  project  ’^Gontrol  operations  far 

gypsy  and  brown-tail  moths'^  composed  .of 

-(-a-)- -- -ih-increase  of  $95»600  for  intensif^i-hg--gy]3‘5y  moth  control 

in  Pennsylvania  and  other  strategid-^  areag  west---of  the  Hudson 

.  .._Iliver  and  in  preventing  further  spread  to  ,uninf  ested  areas, 

'  The -Prqblem  and  its  Significance;  The  gypsy  moth.'i's  generally  'distributed 
in.woodel'  areas  in  Massachusetts  and  parts  of . adjoining 'S'tatos,.  It  is 
known 'to  occur  as  a  more  or  less  spotted  infestation  oyer  a'bout  .2,000 
square  miles  west  of  the  Hudson  River  in  New  Tork  State  involving 
,  ^^.S^ratoga,^  Schenecta^,  Albany  and  parts  of  Fulton,  Montgomery  ,  Greene, 
‘.'."'^'d  Warren  Counties,  ^  An  isolated  infestation  centering  at  Wilkes-Barre, 
^.'Pehnsyly^ia  involves  an  estimated  100,000  acres  of  inf ested^.timbef 
“  land "di'stributed  over  about  6OO  square  miles.  These  areas  in  New  York 
and  Pennsylvania  are  west  of  the  long-established  Barrier  Zone,  and 
thus  constitute  a  serious  threat  of  further  spread.  The  volume  of 
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potentially  hazardous  material  moving  from  infested  to  non-inf ested 
areas  has  been  much  greater  in  recent  years  due  to  the  war  demands 
for  wood,  wood  products,  scrap  metal,  etc.  The  dangerous  potentiali¬ 
ties  of  the  gypsy  moth  are  shown  hy  the  fact  that  in  1945  woodlands 
totaling  in  excess  of  800,000  acres,  mostly  in  Massachusetts,  hut  to 
some  extent  in  adjacent  States  were  defoliated  to  the  extent  of  25^  to 
100^,  The  effectiveness  of  the  Barrier  Zone  as  a  protective  area  for 
the  States  to  the  west  of  it  will  he  seriously  impaired  unless  these 
scattered  outbreaks  are  promptly  and  vigorously  attacked. 

Plan  of  Work;  The  recommended  increase  of  $95i600  will  he  used  (l)  to 
intensify  surveys  to  the  extent  necessary  to  accurately  define,  map, 
and  flag  areas  to  he  treated,  and  to  check  the  effectiveness  of  con¬ 
trol,  and  (2)  to  treat  an  estimated  9f000  acres  of  infestation  in 
Pennsylvania,  J ,000  in  New  York,  and  1,000  in  the  Barrier  Zone,  In 
applying  this  treatment  full  utilization  will  he  made  of  newly- 
developed  insecticides  highly  toxic  to  gypsy  moth  and  recently  perfected 
devices  for  applying  them.  Use  would  he  made  of  both  aircraft  and 
ground  spray  equipment.  To  carry  out  this  program  it  would  he  necessaiy  ^ 
to  (1)  acquire  and  equip  two  additional  airplanes  (a  total  of  four)for 
gypsy  moth  control  and  to  provide  for  their  maintenance,  storage,  and 
operation;  (2)  expand  surveys  to  meet  the  needs  of  the  proposed  control 
program;  (3)  provide  for  the  personnel  necessary  to  operate  and  service 
the  aircraft  and  ground  equipment  that  would  he  used,  and  (4)  purchjase 
automotive  and  other  equipment,  including  insecticides,  that  would  ho 
needed, 

(h)  An  increase  of  $2,900  for  placing  on  a  full  year  basis  in  194?, 

vdthin-grade  salary  advancements  v/hich  are  estimated  to  he  in 

effect  for  only  a  part  of  the  fiscal  year  194d. 

(5 )  Increases  totaling  $2,900  under  Projects  6,  7  and  8,  as  shown  on 

the  Project  Statement,  for  placing  on  a  full  year  basis  in  19477 

within-grade  salary  advancements  v/hich  are  estimated  to  he  in  effect 

for  only  a  part  of  the  fiscal  year  194^,  || 

(6)  An  increase  of  $254,300  under  the  project  '^ink  hollworm  and 

Thurheria  weevil  control”  composed  of: 

(a)  An  increase  of  $185,000  to  expand  the  inspection,  control, 

and  regulatory  work  for  suppression  and  prevention  of  spread 

of  the  pink  hollworm. 

Objective;  To  conduct  intensive  field  inspection  to  locate  heavy  pink 
hollworm  infestation  in  the  Lower  Rio  Grande  Valley  of  Texas  and  Mexico, 
to  provide  control  materials  for  application  where  needed  and  actually 
to  apply  such  measures  in  locations  where  the  need  is  indicated;  to 
provide  adequate  supervision  for  the  296  processing  plants  in  28  new 
counties  placed  under  quarantine  in  Southern  and  Western  Texas  because 
of  spread  of  the  pink  hollworm  during  the  1943-1944  cotton  crop  seasons; 
and  to  expand  and  intensify  inspection  for  pink  hollworm  made  necessary 
hy  the  greatly  increased  perimeter  of  the  pink  hollworm  quarantine  line. 


The  ProTjlein-  and'  S-rghif  i<ianCe: '  '■  The  huild-up  of  >  pink.vtjollvrorri^  inf  es 

tipn  in  the  Lover  Sio  Graiide  Vall'ey  of  Texas  and'dii,  ifebn^iguous ,  terri- , 
tory  in  "Mexico  'in'1^43  '  jind.  1544-  resulted  in  the.'  spread-  •  of;:-  this,,  insect  " 
in  those  years' to  ^g-nevTexas  counties.  The  si.tuatloni'beC.ame' so  grave 
as  to  lead- to  serious  cb-nsidera,tion  of  the  estphliphEten't-'.'Of '  noA^cotton 
zones  to '^ard'  agh'inst 'continued  spread  of  infestatiuh- to.  additipual.  ; 
cotton-producing' areas"  in  the  United  States,  Hovrever  ■during.'-the;  1945 
field  seahohyinl^hSive  cbhtrol  and  cleanup  efforts:;an:d  favprahlS' v;eather 
conditions;  c'ohh'lhe^ 'tO' "bring  about  an  improvenent  in^thereithaMon.  -Tjo 
avoid 'tiie.drpbsihibii"' of-  noh-cotton  zones  and  recognizing  .the- .thrfeat'- to 
continued' successful  production  of  cotton  vd thin  the: 'area,:  .growers  organ¬ 
ized  so  as'  to  render  nore  effective  cooperation  tb--'the^  State:  and ^Fedoral 
prp'grah,  .'  the.  fall'' cleanup 'date  being  advanced  to'  Septeiaber  1  as  oo.npared 
'with  an 'average  jif^te  of  October  15  in  past  seasohs,:‘':'It:'is-.i.mperat±ve;,T 
howev.er,  that  't'H'ie'ag^esei^  effort  which  reduces -thfelnunber  of  hiber- 
riatii^' yorn's  be:  continued; 'and  that  steps  be  tak'eh' t'o -brihg"  about  a,..;:>/' 
further  substantial  reduction  in  the  pink  bollvrorn- ^populations:  ±n.tMu' 
area,  since '^hst  eij^erience'  indicates  that  they  have  not- been  reduced. - 
so  greatly  a'^  ■to  eliiriinate  hazards  of  spread,  -A -nw  and  favorable  I.:- .'1 
factor  lb .  the’.dey'elopment  of  DDT,  vrhich  for  the-'  'first  tine  nakes  o-vadl- 
abl'e  g!  control  nethod  effective  against  the  pink  bo  11  worn  durlrlg  r. the  . ; 
growing  period' Vhen  noth  flight  occurs.  The  results-o-f 'largerrScale  .-j  ■  ' 
exp'erinental'-' control  during  the  1945  field  seas  on  ■..indicate 'that. 'the  ap¬ 


plication  of  DDT  to  local  areas  showing  high  infestation  beginning  as 
early  as  these  appear  rather  than  waiting  until  after  harvest  for  con¬ 
trol  a^£s.now  required,  offers  great  promise  of  .Stlbst.antially  reduced 
infestation.  Such  reductions  in  populations  -will.'of ,:Qourse  reduce  the 
danger  of  spread  of  this  destructive  insect  to  ad.ditional  cotton- 
produGih'g  areas  in  the  South,  The  addition  of  IS  South  Texas  counties 
"^‘■li'O  'Phe  quarantined  area  increased  cotton  acreage  under  quarantine  in 
/^  South'" Texas  from  approximately  475 >000  acres  to  approximately  750,000 
>'  ’■  "acfSsf  ""This  increase ’of  275  >000  acres  adds  to  the  problems  involved  in 
""breating- a  host'-free  period  in  the  late  summer  and  early  fall  to  stop 
breeding  of  the  pink -bollworm*  The  spread  into  IS -additional  South  Texas 
counties  and  10  best  Texas  counties  has  increa,sed  materially  the  length 
-''■  -■'^pf  thfef'quafahtine'''line-,  -  This  spread  has  also  resulted  in  bringing  the 
inf  estati'on  dose’' to*  the  min' cotton  producing  a.reas  in  Texas  which  are 
■■  -highly" 'susceptible ’"to-  infestation  by  the  pink  bollworm  a.nd  has  proportion- 
' 'atSi^'^aricreR4e9.‘*the-'ar€a  -  in  which  intensive  inspection  must  be  conducted 
‘’"a'fe' 'tile ’^ih s'-' end'-'lii' thb  ■cotton  fields  to  detect  as  quickly  as  possible  any 
new ■  inffectatioh  \irhlch  might  develop  in  such  areas.  The  spread  of  infesta¬ 
tion^  in  iihe  1943-1944  ero-p-'s'fea'Sons  resulted  in  placing  28  a,dditional- Texas 
c-ountlesfuhder'  plhk  b‘b-ii>/brm' quarantine.  This  increased  the  number  of 
gins'  in  tb-e';regU-laied'-araa"-from- 347  to  624,  an  increase  of  277;  oil- mills 
frpra-21';t6  •■3'3'>  'I'screa-^se  of  12;  compresses  from  9  to  l6,  .an  incree.se 
of  7»\"  In  ad^itl'O**'-'^--  of  plants  located  outside  the  area,  ar^.^ -de¬ 

signated' yb’^recelVey^r’dat  and  process  cotton  and  its  products:  and.  must 
be  supervibedy  ’"'^ 


Plan  0 f  or kt ' It" -ia- ' pr opo s ed  to  conduct  an  intensive- field-to-'field  in¬ 
spection"  in  the  ahea'  bh  both  sides  of  the  Mexican  Bord'er"  in-  which  heavy 
infestation  Is  lai*vhl''t"b  exist.  This  woyk- would  be' c’onda;cted'' during  the 
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period  April  to  June,  in  the  early  period  of  the  fruiting  of  the  cotton.  ! 
Present  indications  are  that  -  i  nspp.ctinii s '  of  s'  ■ha'  ' 

on  approximately  90*000  e^dfes  in  the  iower 'Rid"  G-Mridg  Talley-' of  •Texas  and  ' 
75*000  acres  in  adjacent  area  of  Mexico.  -Aj^lidatiohd  6f 'DDT  w6uld'  t)e 
made  when  and  where  they  are  needed,  as  deteririined'h^' intensive  inspections  1 
to  locate  hazardous  populations  which  may  result^lh  spread  of  motiis'hy 
flight.  Applications  will  prohalDly  Ids  made  thrdugli  comhihdd  use  "of 'ground 
and  air  equipment  involving  some  use  of  rented  airOfaft  dh  a" coritfact 
"basis  with  crop  dusting  concerns.  It  will  aldo  "be 'necessary  to  expand 
the  control  pro^am  to  provide  for  destruction  of  cotton  plants  in  the 
newly-infested  counties  as  well  as  the  old  area,  promptly  following’ har- 

"  vest  in  order  to  create  a  host-free  period  during  a  psirt' of  the  year. 

This  will  require  additional  personnel  and  equipment  in  order  to  contact 
the  cotton  growers  of  the  area  to  secure  compliance  with  the  regulation 
, requiring  the  prompt  destruction  of  cotton  plants  in  additional  counties 

■  Involving  approximately  275*000  acres  of  cotton  in  IS  SoUth -Texas  count¬ 

ies,  It  will  "be  necessary  to  conduct  intensive  gin  trash,  "and:' field  Tn- 
Spections  ih -a  greatly  increased  number  of  counties  now  immediately 
adjacent  to  known  infested  counties.  Previously  such 'counties  vere  suf-  (k 
ficiehtly  removed  from  the  area  that  general  inspections  only  "were  ade- 
'quate*"  The  pi^imary  plan  "would  involve  use  of  additional  gin  trash  ' 
inspection  machine's' hut  this  woU-ld  he  supplemented  •with  field-to-field 
inspection  in  certain'  areas.  It  is  estimated  an  additional  10,000  in- 
spect'iOTis  would  he  required  to  supervise  the  processing  plants  in  counties 
recently' added-’th  the  quarantine  area,  '  ' 

("b)  An  increase  of  $'T7* "500' "lor  eradication  of  wild  cotton' which  serves  as 

a  host  plant  for  pink  hollwdrm.  '  •  '  "  ' 

Objective;  To  conduct  an  intensive  program-  of  scouting  in  aiea  adjacent  to 
known  wild  cotton  locations  in  which  only  geh'eral  surveys' have  been  car¬ 
ried  on  during  the'  past  several  years;'  to  recl'eah  for  a  third  time  during 
a  single  season  all  of  the  areas  in  which  wild  cotton 'growth  is  -especially 
prolific  such  as  the  Cape  Sable  area,  the'  Plbrida  Bay-Xeyb  and -the  Main¬ 
land  Keys  between  Homestead  and  Key  West,  Plorida.'  ’  '  || 

The  Problem  and  its  Significance;  The  wild  cotton  ^ows  continuously  through¬ 
out  the  year  and  it  is  necessary  to  conduct  intensive  surve^b' 'of'  areas 
closely  adjacent  to  those  where  wild  cotton  is  known  to  be  present ,  This 
is  particularly  essential  in  South  Florida  where  the  tropical' hurricanes 
occur  periodically  and  which  in  the  past  have  been  known' to  spread  mature 
wild  cotton  bolls  and  open  locks  of  seed  cotton,  thereby  starting  a 
growth  of  these  plants  in  areas  formerly  free  of  them.  So  long  as  wild 
cotton  bolls  are  permitted  to  mature  and  open  there  is  a  strong  likeli-  ' 

hood  of  dispersal  of  seed  to  new  areas.  There  are  hundreds  of  miles  of  I 
shoreline  on-  the  mainland  of  Florida  and  on  the  Keys  or  islands  in  the 
Bays  on  which  wild  cotton  thrives.  It  is  necessa,ry,  because  of  the  tropi- 

■  cal  vegetation  toObver  on  foot  with  trained'  scouts  and  workers  the  area 
in  a  very  intensive  manner.  Progress  of  scouting  is  extrem'^ely  slow  due 

to  the  necessity  of  cutting  through  heavy  imdergrowth  to  reach  the  natural 
clearings  where  the  wild  -fcotton  plants  flourish,  >  While' good'prbgr ess  has 
•“been  made  on  this  project^  its  expedition  ib'hecessary  to  minimize'  a 
.severe  potential  danger  to ''important  cotton-growing  areab. 
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Plan  of  Work;  It  is  proposed  to  conduct  an  intensive  survey  of  all  areas 
adjacent  to  known  locations  of  wild  cotton.  Particular  emphasis  would 
he  given  to  a  most  thorough  coverage  of  the  areas  which  have.heen  visit¬ 
ed  hy  tropical  hurricanes  during  the  past  several  years.  Ueii^  trails 
would  have  to  he  cut  and  undergrowth  cleared  away  in  order  to  reach  al¬ 
most  inaccessible  areas  in  which  seed hnayvhave. -heen  carried  T^y  wind  or 
high  water.  In  order  to  prevent  fruiting  of  wild  cotton  the  areas  must 
he  covered, and  recovered  during  the  cotirae^  pf:-,',th.e'^year..  If  top  long  a 
period  elppseP  hetweeii- the  last  cleaning  in  ti^’jla.te  spring  and  resump¬ 
tion  of  "the  work  in'  the 'fair  a  crop  of- ■wiid.' cotton  hoi  Is  will,  ha  pro¬ 
duced,  mature  and  shed  seed  cotton  on  the  ground,  resulting  in  a, .pew 
crop  of  seedling  plants.'  It  is  planned  ta..' coyer  _all  of  the  area  three 
times  ea.ch,,^ar,  digging  or  pulling  out  the  plants' heforh  .  sufficient  time 
has  been  al-lnwedrthe5i"  to  produce  bolls,"  All  6f'_this  involves';  the  organi¬ 
zation  of  small  crewS" of  scouts,  larger  crews  of  laborers,  and  their 
transportation,  and  maintenance  in  areas  remote  from  the  populated  areas 
of  the  State, 

(c)  An  increase  of  $28,600  for  expansion  of  the  program  being  carried  on 

in  cooperation  with  the  Government  of  Mexico  for  the  control  of  the  pink 

hollworn  in  Mexico  a.s  a  means  of  minimizing  the  danger  of  spread  into  the 

United  States. 


Objective:  To  prevent  spread  of  the  pink  bollworm  to  additional  areas  of 
the  United  States  by  securing  the  most  effective  possible  cooperation 
iirith  the  Mexican  Department  of  Agriculture  and  local  agencies  in  carry¬ 
ing  on  more  extensive  and  comprehensive  prograjns  in  connection  with 
suppression  of  the  pink  bollworm  in  Mexican  areas. 

The  Problem  and  its  Significance:  It  has  been  reliably  estimated  that  a- 
bove  90>  of  the  pink  bollworm  population  in  the  cotton  on  the  Uorth 
American  Continent  is  to  be  found  in  the  Laguna  and  Delicias  cotton 
growing  regions  of  Mexico.  The  creation  of  a  host-free  period  in  the 
Border  area  of  the  United  States  would  largely  be  nullified  if  the 
Mexican  authorities  permitted  their  growers  to  allow  cotton  to  continue 
growing  and  breeding  pink  bollworms.  It  therefore  is  vital  to  the 
United  States  that  Mexico  adopt  more  stringent  pink  bollworm  suppres¬ 
sive  measures.  Since  the  effort  to  secure  greater  cooperation  between 
the  two  governments  began,  there  has  been  progress  in  the  control  pro¬ 
grams  in  effect  in  the  two  countries.  As  this  develops,  the  value  of 
the  work  conducted  solely  on  the  American  side  of  the  Border  is  expected 
to  increa.se.  In  general  the  problems  of  controlling  the  pink  bollworm 
in  the  two  countries  closely  parallel  each  other,  with  the  very  distinct 
difference  that  practically  all  of  the  important  cotton  growing  areas 
of  Mexico  are  already  infested  whereas  only  about  5^  of  the  United  States 
cotton  area  is  infested. 

Plan  of  Work:  The  plan  now  being  followed  in  Mexico  involves  the  use  of 
trained  technical  employees  of  the  Bureau,  not  only  in  the  areas  im¬ 
mediately  adjacent  to  the  Border  but  in  the  great  cotton-producing 
regions  of  the  interior  of  Mexico,  Bureau  employees  work  directly  with 
appropriate  national  and  local  Mexican  officials  in  all  phases  of  pink 
bollworm  control  including  educational  work  with  growers  and  processors. 
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It  is  planned  to  expand  this  type  ;o!f  assist^ce  .so  as  :tp-‘Coyer,,new 
cotton-producing  areas  near,  the  ;5o.rder  and  tO’ -intensify '■the, ,:,work  in 
areas  previously  covered,;  c 

(<i)  An  increase  of  $3,4QQ-.  for  placing  on  a  full  year  hasis  -in  1947. 

within -grade  salary,  advancements  tvrhich  are  est-imated  to  he  in 'effect 

for  only  a  part  .of  .“the  .£is-cal  year  19^^T?:  ^ 

jCT)-'  An  increa^  of '$20Q  . Tinder 'the,  pro ject  ^Transit  inspection”  for  placing 

. on  a  full:  year  hashs  in  advancements  which 

i 0  are  estimated  to  he'  Ih  effect'  for ^only.' a  Part  of  the  fiscal  year  1946. 
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V/ORK  UNDER  THIS  APPROPRIATION 


Objective;  In  cooperation  v^ith  States,  to'  protect  American  agriculture 
from  destructive  insect  pests  and  plant  diseases  by  the  application  of 
control  measures  directed  at  eradication,  suppression  or  prevention-  of.^ 
spread,  depending  upon  the  degree  of  risk  involved,  the  source  and  ex¬ 
tent  of  the  infestations,  and  the  effectiveness  of  available  control 
measures. 

The  problem  and  its  Significance;  Control  programs  currently  receiving 
attention  include  insect  pests  or  plant  diseases  falling  into  two  gen¬ 
eral  categories  (1)  those  involving  the  eradication,  suppression  or  pre¬ 
vention  of  spread  of  introduced  pests  that  have  become  established  in 
limited  areas  and  threaten  to  spread  to  other  parts  of  the  country  and 
(2)  those  of  more  general  distribution  which  can  be  more  effectively 
and  economically  controlled  by  federal,  state  and  community  action  than 
by  individual  farmers;  The  principal  pests  dealt  with  under  this  appro¬ 
priation  are  the  Japanese  beetle^  the  sweet  potato  weevil,  the  Mexican 
fruitfly,  the  Gypsy  and  brownt^tail  moths,  the  pink  bollworm  and  Thur- 
beria  weevil,  all  of  which  are  serious  insect  pests,  and  the  injurious 
plant  diseases  known  as  Dutch  elm  disease,  phony  peach,-  peach  mosaic, 
and  black  stem  rust  of  wheat.  All  of  these  pests,  if  uncontrolled,  are 
capable  of  taking  an  exceedingly  heavy  toll  in  annual  damage  to  agricul¬ 
tural  products  and  forests  and  affect  crops  of  great  importance.  Con¬ 
trol  of  these  pests  not  only  reduces  or  eliminates  the  losses  .caused  by 
them  currently,  but  prevents  future  damage  over  much  larger  areas.  The 
problem  is  peculiarly  difficult  in  that  while  safeguards  must  be  pro¬ 
vided  against  the  spread  of  these  various  pests,  they  must  still  permit, 
to  the  greatest  extent  possible,  the  movement  of  agricultural  products 
which  are  badly -needed  in  areas  vjhere  they  are  not  grovm  and  on  which 
thousands  of  producers  depend  for  a  livelihood. 

General  Plan;  Immediate  responsibility  for  the  Bureau's  program  of  work, 
under  this  appropriation  lies  with  subject-matter  control  divisions  which 
are.  strategically  located  so  as  to  deal  most  effectively  with  the  various, 
pests-.  .  These  divisions  are  Japanese  Beetle  Control,  which  conducts  oper¬ 
ations  also  against  Dutch  elm  disease;  Domestic  Plant  Quar^tines,  which  . 
conducts  activities  against  sweet  potato  weevils,  phony  peach,  and  peach 
mosaic,  .and  the  transit  inspection  work- -carried  on  at  principal  distribu¬ 
tion  centers  throughout  the  country;  Gyi^'sy  Moth  Control;  Mexican  Fruit- 
fly  Control;  Plant  Disease  Control,  vmich  directs  barberry-  eradication 
work  to  prevent  black  stem  rust  of  .  wheat;  and  Pink  Bollworm  Cdnt-rol., 

In  all  of  these  control  programs  substantial  cooperation  is  supplied  by 
affected  states  and  in  some  instances  by  counties,  municipalities  and 
other  public  agencies.  The  Republic  of  Mexico-  cooperates  in  the  control 
efforts  directed  against  the  pink  bollworm  and  the  Mexican  fruitfly.  ■ 

The  actual  work  programs  in  these  various  fields  necessarily  differ'  . 
quite  widely,  .  ' 
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Progress  and  Current  Propiram  by  Financial  Projects. 

^  1.  Japanese  Beetle  Control'  •  . 

General  Statement;  The  area  regulated  by,  the  Japanese  beetle  quaran¬ 
tine  includes  parts  of  Maine,  New  Hampshii^j.  ’^^^ont,  New  York,  Penn¬ 
sylvania,  Ohio,  Maryland,  Vfest  Virginia, /and ^alT  of  Massachusetts, 

Rhode  Island,  Connecticut,  Ne?/  Jersey,  Delaware,  and  the  District  of 
Columbia.  There  must  be  supervision  and  inspection  to  insure  the 
proper  treatment  and  handling  of  the  products  restricted  by  the  -quar-  ’ 
antine  with  a  minimum  of  inconvenience  to  the  public.  There  must  be  a 
regular  survey  of  premises  to  determine  the  status  of  infestation  so 
that  adequate  measures,  either  piece-by-piece  inspection,  fumigation, 
or  general  permit  certification,  may  be  adopted  in  each  case.  In  addi¬ 
tion,  points  in  nnn-regulated  territory  considered  as  likely  to  be  in-  . 
fested  by  the  insect  are  surveyed  through  the  use  of  traps,  and  isolated, 
infestations  discovered  are  dealt  with  eithpr through,  quarantine  or  through 
arrangements  With  those  interested  in  cooperative  control. ■  Arrangements 
are  made. for  airplane,  truck,  railroad' and  mail  inspection  or  treatment 
of  materials  as  required.  Efforts  also  are  made  in  cooperation  v^ith  -re¬ 
search  units  of  the  Bureau  to  develop  new,  safe,  and  inexpensive  treat-^ 
ments  .of  plants  and  plant  products  to’  permit  them  to  meet  the  require-' 
ments  of  inspection  and  certification,  practically  every  btate  in  the 
regulated  area  furnishes  active  cooperation. 

Farm  Products  inspection;  During  the  fiscal  year  19A5  there  was  a 
slight  increase  in  the  size  of  the  'generally  infested  section  of  the 
regulated  area,  the  principal  addition  being  Nassau  County  and  parts  of 
Suffolk  County,  Long  island,  Nev;  York.’ 

During  the  fiscal  year  approximately  3,972  carloads  and  truck  loads  of 
restricted  fruits  and  vegetables  were  certified  for  shipment.  This  was 
less  than  the  5,753  carloads  and  truck  loads  in  the  fiscal  year  1944, 
the  decrease  in  shipments  probably  being  due  to  the  severe  drought  in 
the  summer  of  1944*  A  total  of  3,S57  refrigerator  carloads  and  115 
truck  loads  of  fruits  and  vegetables  were  fumigated  with  Methyl  bromide, 
and  2,017  empty  refrigerator  cars  and  motor  trucks  were  inspected  or 
fumigated  prior  to  loading  with  certified  f^uits  and  vegetables. 

As  a  result  of  experimental  work  carried  on  in  cooperation  with  a  re¬ 
search  unit  of  the  Bureau  during  the  fiscal  year  1945,  Methyl  bromide 
treatments  of  refrigerator  cars  and  trucks  v\rere  modified  and  "hiade  more 
effective.  It  is  hoped  that  experimental  work  with  DDT  by-  a  cooperating 
research  unit  of  the  Bureau  will. lead  to  methods  of . treatment  that  will 
also  safeguard  products  for  interstate  transportation  and  further  expe¬ 
dite  their  .'handling. 

Scouting  Adjacent  to  Nurseries  and  Greenhouses ;  During  the  fiscal’  year 
1945,  l,05o  noninfested  nurseries  and  greenhouse  units  concerned  with 
the  movement  of  plants  with  soil  about  their  roots  were  scouted.  These 
establishments  were  scattered  v/idely  throughout  the  area  regulated  under 
the  Japanese  beetle  quarantine  and  the  properties  and  ground  adjacent 
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tc  them  were  scouted  from  two  to  four  times  during  the  flight  period 
of  the  adult  Japanese  beetle.  Infestation  was  found  on  71  of  these 
establishments,  and  in  the  vicinity  of  25  others. 

Soil  Treatment  and  Trapping  in  Isolated  Areas  to  Aid  in  Preventing 

Spread  of  Japanese  Beetles;  During  the  fiscal  year  1945  lead  arsen¬ 
ate  soil  treatment  was  applied  to  921  acres  in  outlying  infestations 
at  43  localities  in  9  states.  This  brings  the  total  of  such  treated 
area:s  to  more  than  7,800  acres.  In  the  fiscal  year  1944  treatments 
were  applied  to  890  acres  at  53  localities  in  10  States  to  control 
incipient  or  recently  discovered  infestations. 

The  Division  of  Japanese  Beetle  Control  and  the  Division  of  Fruit 
Insects  are  cooperating  in  a  large  scale  field  experiment  to  suppress 
the  beetle  at  an  established  isolated  infestation  at  Blov/ing  Rock, 
North  Carolina.  An  insecticidal  dust  containing  DDT  has  been  applied 
as  a  surface  soil  treatment  to  approximately  225  acres.  10,000  to 
12,000  gallons  of  DDT  spray  mixture  is  being  applied  to  tree  and  shrub 
foliage  there.'  • 

There  follows  a  summary  of  the  lead  arsenate  and  DDT  soil  treatments 
applied  during  the  fiscal  year  1945 


STATE 

ACRES 

Florida 

8 

Georgia 

3 

Illinois 

162 

Indiana 

189 

Michigan 

89 

Missouri 

3 

New  York 

66 

No,  Carolina 

Lead 

108 

DDT 

225 

Ohio 

291 

Tennessee 

2 

TOTAL  STATES  .  .  . 

10 

TOTAL  ACRES 

Arsenate  Lead  . 

•  ••••••• 

921 

DDT  ......  ., 

225 

Supervision  of  Nurseries  and  Greenhouses:  During  the  fiscal  year  1945 
the  area  under  regulation  was  extended  slightly,  adding  88  square  miles 
for  a  present  total  of  127,858  square  miles.  Forty-one  additional  plant 
growing  and  shipping  properties  v/ere  found  to  be  infested  sufficiently 
to  require  that  plant  material  and  soil  be  inspected  on  a  piece  basis 
or  fumigated  in  order  to  obtain  quarantine  certification, 

During  the  1945  fiscal  year  63,948,130  units  of  p.lant  material  and  1,280  ■ 
tons  of  soil  and  manure  were  certified  for  shipment.  Certification  was 
necessary  at  1,098  commercial  establishments,  and  for  an  additional  num¬ 
ber  of  individuals. 
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The  Division  of  Japanese  Beetle  Control  and  the  Bureau  Research  Divisions 
working  on  Japanese  beetle  problems  are  continuing  efforts  to  produce 
treatments  more  practicable,  efficient  and  safe  for  the  use  of  plant 
shippers;  As  a  result  of  tests  during  the  past  year  a  more  satisfactory 
ethylene  dichloride  mixture  for  use  in  plant  dip  treatments  vms  authori¬ 
zed,  Promising  results  have  been  obtained  in  tests  with  a  new  mixture 
of  ethylene  dichloride  and  ethylene  dibromide,  DDT  is  being  used  in 
other  tests  and  it  is  hoped  that  by  the  time  it  becomes  available  for  . 
commercial  use  its  use  as  an  alternative  or  improved  method  of  treat-, 
ment  may  be  warranted. 

Trapping  to  Determine  Distribution  of  Japanese  Beetles;  During  the 
calendar  year  of  19A5  more  than  58^000  traps  are  being  operated  in  665 
localities  in  34  states  as  indicated  in  the  table  below.  This  compares 
with  68,700  during  the  1944  calendar  year,  when  traps  were  placed' in.  • 

428  different  localities,  with  positive  results  at  112,  This  is  scout-'- 
ing  of  territory  outside  of  that  known  to  be  infested  in  order  to  obu  '■ 
tain  information  about  the  distribution  and  dissemination  of  the  insect. 
Inexpensive  metal  traps  containing  an  aromatic  liquid  which  attracts  the 
Japanese  beetle  are  used  for  this  purpose.  This  trapping  work,  designed 
particularly  to  determine  nev;  localities  where  the  Japanese  beetle  occurs 
or  is  becoming  established,  has  been  necessarily  curtailed  somewhat  in 
recent  years.  The  current  progrem  includes  surveys  at''major  airports 
in  noninfested  areas.  In  the  interest  of  control  and  retardation  of 
further  spread,  a  prompt  determination  of  the  presence  of  the  Japanese 
beetle  in  a  locality  is  highly  important. 


State 

No.  Traps 

State 

No.  Traps 

Alabama 

48 

Montana 

48 

Arizona 

48 

Nevada  ■ 

24 

Arkansas 

24 

New  York 

2840 

California 

1300 

No.  Carolina 

4650 

Colorado 

■  150 

No.  Dakota 

24 

Florida 

1020 

Ohio 

5850 

Georgia 

■  2048 

Oklahoma 

48 

Idaho 

24 

Oregon 

24 

Illinois 

•  11000  •  '  •  ‘ 

'So.  Carolina 

2199 

Indiana 

4350 

Tennessee 

3300 

Kansas 

'  '  400  '  *  *  ■ 

Texas 

144 

Kentucky 

'  -3625  •  ■  ■ 

Utah 

24 

Louisiana 

24 

Vermont 

500 

Michigan 

7400  ■ 

Virginia": 

1625 

Minnesota 

•  -.24 

Washington 

24 

iiississippi 

24  • 

VL  Virginia 

965 

Missouri 

■  4540  , 

Wyoming 

24 

Total  Traps  5^^362 
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Vohicular  Inspection;  During  the  fiscal  year  1945  the  highway  inspec¬ 
tion  section  of  this  activity  was  confined  exclusively  to  the  checking 
of  motor  trucks  leaving  the  hea,vily  infested  section  of  the  regulated 
area.  ■  Eight  stations  wore  in  operation,  A  total  of  approximately 
72,000  trucks  was  inspected  and  473  of  these  were  found  to  bo  transport¬ 
ing  uncertified  produce.  A  largo  number  of  Japanese  beetles  were  re¬ 
moved  from  the  trucks  and  destroyed. 

Efforts  have  been  made  to  prevent  dissemination  of  the  adult  beetle  in 
commercial  ojid  military  airplanes.  The  Secretary  of  Navy  and  the  Secre¬ 
tary  of  Vifar  have  cooperated  by  issuing  orders,  to  all  personnel  concerned 
to  assist  in  this  matterj  commercial  airline  officials  also  are  coopera¬ 
ting.'  Representatives  of  this  project  have  visited  all  important  mili¬ 
tary  and  commercial  airfields  in  the  heavily  infested  sections  of  the 
Japanese  beetle  regulated  area.  The  Division  of  Japanese  Beetle  Control 
is  cooperating  with  ,a  Bureau  Research  Division  in  tests  with  aerosols 
and  sprays  designed  to.  kill  beetles  in  airplanes. 

In  the  airplane  inspection  work  contacts  are  being  expanded  because  of 
increased  interest  on  the  part  of  the  military,  increased.. military  air 
movement  and  the  prospect  for  greatly  increased  commercial'  air  movement 
in  the  near  future.  Aerosol  or  spray  trea.tment  of  airplanes  may  be  in¬ 
stituted  on  an  experimental  basis  this  summer  in  cooperation  wath  I'lili- 
tary  officials,  and  demonstration  treatments  maybe  made  in  commercial 
planes, 

2.  Siveetpotato  Weevil  Control. 

General  Statement;  Activities  are  designed  to  accomplish  eradication 
of  the  weevil  in  commercial  producing  areas  and  to  effect  its  drastic 
suppression  in  noncommercial  areas  to  prevent  build-up  and  possible 
spread  to  other  areas.  The  work  program  includes  .(a.)  inspections  to 
locate  infestations  and  determine  their  extent  and  intensity;  -  (b) 
operations  to  era.dicato  the  pest  from  or  to  control  it  in  infested 
plantings  by  means  of  the  destruction  of  potatoes  in  infested  seed  beds , 
and  storage  banks,  the  clenn-up  of  fields  after  harvest  and  the  eradi-’  ■ 
cation  of  wild  host  plants;  (c)  cooperation  with  States  in  the  enforce¬ 
ment  of  regula.tory  measures.  Cooperating  states  throughout  the  control 
area  are  contributing  to  this  program  during  the  fiscal  year  1946. 

Control  Program;  The  eradication  activities  directed  against  the  sweet- 
potato  weevil  conducted  cooperatively  with  the  growers,  counties,  and 
States  were  continued  during  the  calendar  year  1944  in  the  States  of 
Alabama,  Georgia,  Louisiana,  Biississippi,  and  Texas,  and  extended  to 
northwestern  Florida,  where  infestations  in  the  commercial  sweetpotato 
producing  area  were  discovered.  Over  35^000  inspections  were  made  dur¬ 
ing  the  1944  calendar  year  in  70  counties  of  the. above  states.  Forty- 
one  of  these  counties  were  found  to  be  apparently  , free  of  infestation, 

A  total  of  2,431  farms  in  29  counties  was  in  the  process  of  eradication 
at  the  beginning  of  the  year.  Intensive  eradication  efforts  on  those 
farms  were  continued  during  the  year  which  resulted  in  releasing  2,106 
from  planting  restrictions-  for  the  reason  that  no  specimens  of  the  weevil 
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v;ere  found  on  the  premises  for  a  period  of  at‘  least  12  months  ending 
during  the  year.  This  completed  eradication  of  all  knovm  infesta¬ 
tions  in  6  additional  counties  in  Alabama,  Louisiana,  Mississippi, 
and  Texas.  Hov^ever,  during  the  year  631  additional  infestations  v/ere 
found,  including  a  number  of  reinfestations  in  areas  in  which  eradi¬ 
cation  apparently  had  been  completed  as  vrell  as  infestations  in  com¬ 
mercial  potato  producing  areas  in  6  counties  of  3  states  in  v/hich  re¬ 
peated  annual  inspections  had  revealed  no  prior  infestation.  In  addi¬ 
tion  to  these  newly  established  infestations,  many  lots  of  infested 
potatoes  moving  to  various  points  in  the  South  for  both  table  stock 
and  seed  purposes  have  been  intercepted  through  the  efforts  of  state 
and  Federal  inspectors. 

Despite  the  very  effective  progress  made  during  past  years  in  the  eradi 
cation  of  the  weevil  in  the  infested  commercial  potato  producing  areas, 
the  high  nimnber  of  new  infestations  found  during  the  year  in  widely 
scattered  commercial  potato  counties  which  have  not  been  previously  in¬ 
fested,  and  the  extensive  movement  of  infested  sweetpotatoes  ajid  plants 
for  planting  purposes,  constitute  an  increasing  problem  of  both  inspec¬ 
tion  and  eradication. 

The  abnormal  recent  spread  of  the  weevil  seems  to  be  directly  attribu¬ 
table  to  the  heavy  demand  for  increased  sweetpotato  production  which 
has  exceeded  the  supply  of  weevil-free,  certified  planting  stock.  Most 
of  the  established  now  infestations  as  well  as  the  infested  potatoes 
moving  to  points  wdthin  the  South  originate  in  a  few  extensive  sweet- 
potato  producing  areas  where  weevil  infestations  have  been  generally 
established  for  a  long  number  of  years.  Prior  to  the  war,  potatoes 
from  these  areas  were  shipped  almost  exclusively  to  northern  markets, 
in  which  areas  no  certified  planting  stock  was  grown.  Therefore,  no  ■ 
Federal  eradication  attempts  have  been  previously  undertaken  therein,  '• 
The  shortage  of  planting  stock  plus  the  recent  heavy  demand  for  table 
stock  at  military  establishments  and  in  the  vicinity  of  shipbuilding 
and  other  war  industrial  plants  in  the  South  have  resulted  in  the  ex¬ 
tensive  marketing  of  infested  potatoes  from  these  areas.  The  State  of 
Louisiana  in  which  most  of  these  infested  potatoes  are  grown  has  very 
materially  increased,  though  not  adequately^  the  State  efforts  to  sup¬ 
press  weevil  populations  in  these  heavily  infested  areas.  Therefore, 
the  likelihood  of  further  spread  of  weevils  to  noninfested  potato  pro¬ 
ducing  sections  of  the  Souths  still  exists. 

3.  Mexican  Fruit  Fly  Control.  ^ 

'  .  ■  ■  — - ; — - ^ - .  ■  . :  . 

V  .  V  ■ 

General  Statement;  The  general  work  plan  is  (a)  by  periodic  groVe; 
and  field  inspections  through  examination  of  fruit  and  operation  of. 
traps,  to  determine  the  presence  or  absence  of  the  Mexican  fruit  fly; 

(b)  by  inspection  of  citrus  .packing  and  processing  plants  to  insure 
that  fruit  being  packed,  processed,  or  shipped  will  be  moved  in  accord¬ 
ance  with  quarantine  regulations;  .(c)  to  maintain  a  complete  host-free 
period,  insofar  as  such  susceptible  hosts  as  grapefruit,  sour  oranges, 
peaches,  etc.,  are  concerned  during  the  period  from  June  15  to  Septem¬ 
ber  1,  in  order  to  prevent ■ ovipositiph  and  resultant  increase  in  the 
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fly  populr-tion  through  the  sa-Laor  months;  (d)  to  route  fruit  from  in¬ 
fested  groves  through  sterilization  rooms  so  that  any  living  larvae 
in  the  fruit  will  bo  destroyed;  (e)  to  inspect  markets  and  fruit  trees 
in  L'exico  adjacent  to  the  regulated  area  in  Texas  with  the  object  of 
holding  down  infestations  which  could  easily  spread  to  Texas  groves; 

(f)  to  control  the  movement  of  citrus  fruit  by  motor  vehicles  through 
operation  of  road  traffic  inspection  stations  at  strategic  points. 

The  work  is  organized  under  three  projects^  (a)  Grove  and  packing 
house  inspection  and  ccrtifica.tion;  (b)  spraying  and  control  in  Mexico; 
and  (c)  vehiculs.r  inspection.  The  State  of  Texas  and  the  Republic  of 
Mexico  are  cooperating  in  this  work. 

Control  Program;  Sterilization  of  citrus  fruit  has  been  generally 
adopted  throughout  the  area  regulated  under  Quarantine  No.  64  and  as 
this  method  prevents  the  spread  of  the  Mexicen  Fruit  Fly  to  uninfested 
areas,  the  fruit  harvesting  season  was  extended  last  year  from  April  ^0 
to  June  15  for  grapefruit  and  throughout  the  year  for  oranges.  During 
the  1945  shipping  season,  on  account  of  increased  findings  of  larval 
infested  fruit,’  all  grapefruit  was  required  to  be  sterilized  before 
shipment  on  and  after  April  .23.  . 

On  the  basis  of  substantially  complete  figures,  rail  shipments  of  fruit 
for  the  year  increased  approximately  30  per  cent  from  29,38?  to  39,48? 
cars,  while  truck  shipments  remained  practically  at  the  same  figure  as 
last  year,  5,4?2,  for  1943-44,  5,46l  for  1944-45.  Express  shipments  in¬ 
creased  approximately  35  per  cent  over  the  previous  years  and  fruit 
processed  is  estimated  a,t  2,000  equivalent  carlots.  Production  of 
citrus  fruit  shov/ed  an  increase  for  the  year  of  approximately  12  per 
cent  from,  59,166  carlots  in  1943-44,  66, 515.  carlots  in  •1944-45.  The 
harvesting,  inspection,  certification,  and  movement  of  this  fruit  is 
shovm’ in  the  following  table  for  the  past  season  as  well  as  for  the 
three  other  preceding  seasons. 

Equivalent  Carlots 

1941-42  :i942-43  1943-44  .  1944-45 

Rail  18,566.2  2?,995.0  29,38?.!  39948?.? 

Truck  9,694.9  5,06l.O  .  .5,4?2.1  5,461.6 

Express  &  Passenger  Cars  820.0  920.0  l,l60.0  l,566-,0 

Processed  16,606.3  20,388.6  23.14?>Q.  20,000.0  ^ 

Total  carlots  45, 68?. 4  54,364.0  59,166.2  66,515.3 

Tvvo  road  stations  were  again  operated  in  cooperation  with  the  Border 
Patrol  of  the  Department,  of  Justice  and  the  Pink  Bollworm  Division  of 
the  Bureau  of  Entomology , and  Plant  Quarantine.  The  location  of  these 
stations  make  them  excellent  sites  for  inspection  of  not  only  fruit 
and  cotton  but  for  the  work  of  the  Border  Patrol. 

4.  Inspection  and  Certification  for 

Gypsy  and  Brovm-tgd.1  Moth  Control. 

General  Statement;  Inspection  and  certification  service  is  maintained 
from  strategic  points  throughout  the  State  of  Rhode  Island  and  parts  of 
Maine,  New  Hampshire,  New  York,  Vermont,  Massachusetts,  and  Connecticut, 
which  comprise  the  regulated  area. 
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Inspection  and  Certification;  There  was  a  considerable  increase  in  the 
inspection  work  load  during  the  1945  fiscal  yeap  as  compared  with  the 
previous  yeex.  Shipments  certified  are  estimated  at  155,000,  an  increase 
of  e5,000  over  the  previous  period.  Quantities  of  articles  certified 
were  somewhat  under  the  previous  year  in  several  important  categories,., 
but  the  larger  number  of  individual  shipments  certified  increased  the 
demands  on  the  inspector's  time.  Shipments  .of  nursery  stock  and  lum¬ 
ber  were  slightly  lower  in  each  instance,  while  inspection  of  pulpvirood 
and  fuelwood,  involving  a  large  amount  of  woodlot'  surveying  or  picce-by- 
piece  inspection,  was  considerably  increased  over  last  year.  Details 
are  shown  in  the  table  at  the  end  of  this  section.  Heavier  infesta¬ 
tion  in  many ' sections  of  the  regulated  area  was  reflected. in  greater 
qusjitities  of 'gypsy  moth  e^g  clusters  being  removed  from  inspected 
products.  Gypsy  moth  inspection  service  continued  with  inspectors  ■ 
stationed  in  1?  districts  into  which  the  regulated  area  is  divided. 

Heavy  gypsy  moth  infestation  in  the  Gape  Cod  Section  of  Massachusetts 
and  the  mass  movement  from  that  area  of  trailers  used  to  house  war 
workers  necessitated  unusual  vigilance  on  the  part  of  our  inspectors 
to  prevent  the  movement  of  infestation  from  that  section.  Inspection 
of  109  trailers  involved  in  a  mass  movement  by  the. Navy  of  FPHA  housing 
equipment  from  Otis  Field  at  Falmouth  on  the  Cape  resulted  in  the  de¬ 
struction  of  309  gypsy  moth  egg  clusters  that  otheirwise  would  have  ac¬ 
companied  the  trailers  when  they  were  transported  to  Charlestown, 

Indiana,  to  be  used  as  living  quarters  for  war  workers  there. 

Several  district  inspectors  as  v/ell  as  three  men  specially  assigned  to 
vehicular  inspection  were  stationed  on  the  exit  highways  from  the  regu¬ 
lated  area,  .during  the  pre-Christmas  season.  Forty-five  truckloads  of 
unbertified  material  were  intercepted,  some  were  returned  to  the  regu¬ 
lated  area  fpr  -  inspection,  while  a  few  truckloads  vrere  inspected  and 
certified  by  the  inspector  who  made  the  interception. 

Under  a  modification  of  the  gypsy  moth  regulations  effective  August  26, 
1944,  Christmas  trees  and  evergreen  boughs  originating  in  any  part  of 
the  regulated  area  may  be  cer1;,ified  when  fumigated  with  methyl  bromide. 
Prior  to  that  time,"  movement  .of  these  products  from  the  heavily  infested 
area  was  prohibited.  One  hundred  ..and  five  carloads  of  Christmas  trees 
and  evergreen  boughs  wero  fumigated  at  the  shipper ' s  expense  during 
November  and  December.  Inspectors  provided  by  the  States  of  Maine  and 
Vermont  performed  the  fumigations  in  these  two  States,  using  Federally- 
loaned  mobile  fumigation  units.,  operated  under  the  supervision  of  a 
Federal  inspector.'  The  shippers  furnished  the  methyl  bromide  and  the 
State  made  a  nominal  charge  for  the  State  inspector's  services.  Some 
large  shippers,  suppJlied  their  own  equipment  and  made  their  own  fumi¬ 
gations  under  the  .observation  of  a  Federal  inspector.  Fifteen  centrally- 
located  Christmas  tree- inspection  centers  were  in  operation  in  the  lightly 
infested  area  from  the  middle  ..of  'November  to  the  latter  part  of  December, 
Commercial  shippers  v^ere  .required  to  bring'  their  trees  to  one  of  these 
centers  for  inspection.  This  was  the  first  year  such  inspection  centers 
have  been  established,  '.  .  .  ' 
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In  cooperation  with  the  New  York,  New  Haven  &  Hartford  Railroad^ 
efforts  are  being  made  to  set  up  centralized  points  at  which  carloads 
of  products  regulated  under  the  Gypsy  Moth  Quarantine  may  be-  fumigated 
en.  route  to  destinations  in  nonregulated  areas.  This  is  similar  to 
working  arrangements  already  in  operation  with  the  Pennsylvania  Rail¬ 
road  for  the  fumigation  of  fruits  and  vegetables  shipped  from  the 
heavily  infested  Japanese  beetle  area. 

Tests  are  being  conducted  in  cooperation  with  the  Division'  of  Control 
Investigations  to  establish  definite  temperature-dosage  schedules  for 
the  methyl  bromide  fumigation  of  non-plant  products,  ’from  0°F.  up. 
Studies  are  also  being  made  in  cooperation  with  the  above  Division, 
on  the  post-fumigation  effects  on  larvae  that  may  hatch  from  eggs 
that  survive  this  type  of  fumigation. 

Products  Inspected  and  Certified  Under  Quarantine  No,  45 
During  Fiscal  Years  1944  and  1945 


Fiscal 

Estimated 

Type  of  Product 

Year  1944 

Fiscal  Year  1945 

Nursery-groi/vn  stock  (Plants)  6,362,688  .  6,026y786 


Forest  Products 

Lumber  (Board  feet) 

190,358,725  . 

190,745,680 

Reels 

46,087  ■ 

,  55,060 

Shavings  (Bales) 

98,23V 

85,112 

Miscellaneous  (Carlots) 

236  . 

380 

"  (Trucks) 

4,  . 

0 

”  (Tons) 

1,105 

860 

Barrel!  Parts,  Crates,  etc,  (Bundles) 

66,219 

52,711 

Miscellaneous  Material  (Pcs,,  Bags, 

Bales,  Boxes,  Bundles,  Crates,  Pkg. 

Cartons,  Cases) 

138,589 

168,650 

Lags  (Bundles) 

1,284 

2,924 

Logs,  Piles,  Posts,  Poles 

Wood  (Cords; 

318,479 

1,286,380 

54,995 

107,563 

Evergreen  Products 

Boughs,  Twigs,  Greens  (Bales  or  Boxes) 

26,680 

31,980 

Christmas  Trees 

419,133 

297,838 

Miscellaneous  (Bags,  Bales,  Boxes) 

5,517 

'  8,757 

Roping  (Yards) 

6,050 

"  0 

Laurel  (Bales  or  Boxes) 

12,244 

8,177 

Stone  and  Quarry  Products 

Crushed  Rock  (Tons) 

772 

546 

Curbing  (Running  Feet) 

3,600 

510 

Feldspar  (Tons) 

2,300 

32,246 

Granite  (Pieces) 

2,718 

10,120 

-  357  - 


Fiscal  Estimated 

Type  of  Product  Year  l%/4-  Fiscal  Year  1945 

Stone  and  Quarry  Products  -  Cont’d. 

Granite  (Tons) 

Monumental  Stone  (Pieces) 

Grout  (Tons) 

Marble  (Pieces) 

Paving  Blocks 

Miscellaneous  (Pcs.,  Bags,  Boxes, Crates) 

”  (Cars) 

"  ■  -  (Tons) 

Total  Number  of  Shipments 

Infestations,  Removed  from  Inspected  Projects 

Egg  Clusters  . 

Larvae 

Pupae  '  ' 

. 5«  ’Control  Operations  for  Gypsy  and  Brown- tail  Moths, 

General  Statement;  In  Pennsylvania  a  State  quarantine  similar  to  the 
Federal  gypsy  moth  quarantine  is  enforced  in  the  infested  area  cooper¬ 
atively  by  the  Federal  and  State  organizations.  At  the  western  edge 
of  the  generally  infested  area  in  New  York  and  New  England,  there  is  a 
relatively  wide  strip  of  country  which,  because  of  the  nature  and  type 
of  forest  growth,  climatic  conditions,  and  natural  barriers,  consti¬ 
tutes  an  effective  barrier  to  rapid  development  and  spread  of  infest¬ 
ation.  In  this  barrier  zone  and  in  certain  areas  -west  of  it  intensive 
scouting  and  control  work  is  carried  on  in  order  to  locate  and  suppress 
incipient  infestations  thus  minimizing  the  chance  of  spread  to  the  un¬ 
infested  areas  to  the  West. 
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Control  Operations:  During  the  fiscal  years  1944-45  a  new  type  of  ap¬ 
paratus  consisting  of  rotating  spinner  discs  attached  to  a  biplane  was 
designed  by  project,  employees  and-  used  ip  application  of' arsenate  of 
lead,  cryolite,  and', DDT  in  concentrated  spray  form.'  During'-'-i^Al  the, 
pest  was  eradicated  from  a  20-acre’ woodlot,  in  Pennsylvania  by' the  ap¬ 
plication  with  a  b.ipiane  of  DDT  at  the  rate  of'  5 'P©nhdS',per  acre,' 
Similar  results  were 'obtained  in  a  5-acre  tract  in  Saratoga  G bunt y,- 
New  York.  During  the  fiscal  year  1945  applications"iof,-DDT.’have^bebn 
made  on  more  than  5,000  acres  of  vroodland  growth  in  Pennsyl'vahia  and 
in  the  New  York-Nev/  England  area  by  aircraft'  and  .by.  hand-operated 
spray  equipment,  as  well  as  by  ground  machines.  '  The  dosages  used  in 
aerial  treatments  have  ranged  from  1/8  pound  of  DDT  in  1  gallon  of 
solvent  to  5  pounds  of  DDT  in  5  gallons  of  solvent  per  acre.  V/hile 
final  checks  cannot  be  made  until  leaves  have  fallen,  careful  and  re¬ 
peated  observations  indicate  a  very  drastic  reduction  in  pest  popula¬ 
tion  in  all  treated  areas  except  in  those  receiving  dosages  of  l/2 
piDund  of  DDT  or  less  per  acre.  Observations  were  made  during  the 
year  in  cooperation  with  states,  and  other  Federal  agencies  to  deter¬ 
mine  the  effect  of  the  use  of  DDT  against  species  of  forest  insects 
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other  than  gypsy  moths  and  against  all  forms  of  v/ildlife,  including 
fish.  Some  detrimental  effect  to  birds  mc.s  noted  in  the  area  whore 
5  pounds  of  DDT  was  applied  per  'acre.  However,  in  all  other  tracts 
where  dosages  from  1  to  3  pounds  per  acre  were  used  no  detrimental 
effect  was  noted.  Based  on  results  of  observations  to  date,  there 
appears  tjp  be  no  reason  why  DDT  cannot  be  used  for  combating  gypsy 
moths,  provided  proper  dosages  are  applied  and  the  work  is  conducted 
under  capable  supervision.  The  development  of  new  equipment  for 
a.pplying  insecticides  in  form  of  concentrated  sprays,  either  from 
aircraft  or  ground  machines,  brings  into  use  procedures  for  combat- 
giSTsy  moth  that  are  far  more  effective  than  any  available  here¬ 
tofore. 

During  the  past  several  years  emphasis  has  been  placed  on  sex  attrac-  . 
tant  amd  manual  types  of  surveys  v/ith  the  control  phase  of  the  work 
operated  only  on  a  basis  of  a  holding  program.  During  the  summ.er 
seasons  of  the  calendar  years  1942-43-41  12,800,000  acres  were  sur¬ 
veyed  by  the  sex  attractant  method  langely  around  the  periphery  of 
the  known  points  of  infestation  in  Pennsylvania  and  west  of  the  area 
of  known  general  distribution  of  the  pest  in  New  York  and  Nev\r  England, 
Of  great  significance  was  the  finding  that  infestation  had  apparently 
been  eradicated  in  10  entire  townships  in  Pennsylvania  involving  more 
than  400  square  miles  where  many  areas  of  infestation  previously 
existed.  The  Pennsylvania  State  Gypsy  Moth  Quarantine  was  promptly 
revised  to  remove  those  toimships  from  regulation.  However,  in  New 
York  the  surveys  indicated  presence  of  generally  established  infesta¬ 
tion  of  relatively  light  intensity  throughout  practically  the  entire 
Counties  of  Sara.toga,  Schenectady,  and  Albany  and  parts  of  the  coun¬ 
ties  of  Essex,  Hamilton,  Fulton,  Montgomery,  Schoharie,  Greene,  and 
Ulster  west  of  the  Hudson  River.  It  is  now  believed  that  the  area 
of  general  infestation  has  been  delimited.  The  object  of  these  sur¬ 
veys,  aside  from  delimiting  the  extent  of  infestation,  was  to  locate 
from  the  standpoint  of  planning  effective  control  programs,  all  in- 
fe'stations  of  sufficient  intensity  to  represent  an  appreciable 
hazard  of  natural  spread.  The  more  hazardous  areas  in  Pennsylvania 
as  well  as  in  the  New  York,  New  England  section  were  treated  to  the 
extent  available  funds  and  manpower  would  permit  by  application  of 
insecticides  from  airplanes  and  ground  spray  machines  and'  in  some 
areas  of  small  size  by  creosoting  egg  masses  knd  by  applying  burlap 
bands.  Because  of  the  very  marked  increase  in  intensity  of  infesta¬ 
tion  during  the  current  year,  a  more  aggressive- control -and- quarantine 
program  to  protect  uninfested  sections- -is  now  indicated, . .  • 

6.  Dutch  Elm  Disease  Control, 

General  Statement;  ’Nork  on  the  Dutch  elm  disease  consists  of  (a) 
surveys  to  detenmine  where  the  Dutch  elm  disease  occurs  in  order  to 
afford  basis  for  quarantine  enforcement;  (b)the  identification  of 
disease  organisms  by  laboratory  culture  tests;  (c)  endeavoring  to 
restrict  the  transportation'  of  diseased  materiaJ.  from  infected  to 
uninfected  sections  of  the  country,  and  (d)'  experimental  control  work 
to  determine  what  action  may' be  taken  by  cooperating  agencies  to' 


-  359  - 


protect  valuable  elms  in  areas  of  general  infection.  This  vrork  is 
conducted  in  cooperation  \vith  the  States  involved  and  is  supported 
by  State  funds  in  varying  amounts  in  States  where  the  disease  has 
been  found*  Cooperation  also  is  extended  by  county  and  munici¬ 

pal  Governments  and  other  interested  parties. 

Control  Program;  The  Dutch  elm  disease  control  program  for  fiscal 
year  1945  included  the  activities  described  under  "General  Plan. " 

Except  in  the  experimental  plots,  no  Federal  funds  were  expended 
for  the  removal  and  destruction  of  diseased  or  bark  beetle  infested 
trees  and  items. 

The  amounts  of  control  work  done  by  State  and  local  effort  varied 
widely  in  different  sections.  Because  most  of  the  Federal  survey 
work  was  located  at  ajad  beyond  the  margin  of  the  diseased  areas,  it  . 
was  not  possible  to  observe  fully  the  control  work  done  within  those 
areas,  but  at  the  margins  of  areas  where  Federa.1 ; scouting  was  done, 
information  was  obtained  in  local  control  activities.  In  most  cases 
the  removal  work  consisted  of  destruction  of  material  tagged  by 
Federal  inspectors  and,  because  the  Federal  scouting  was  for  quaran¬ 
tine  purposes  and  was  not  aimed  at  finding  all  diseased  elms,  only  a 
portidn  of  the  hazardous  material  was  destroyed. 

The  States -of. ^Massachusetts,  Maryland,  Virginia,  Indiana,  and  Delav/are 
removed  all  Dutch  elm  diseased  trees  and  some  of  the  bark  beetle 
material  found  by  Federal  scouts.  Connecticut  secured  the  destruction 
of  Dutch  elm  diseased  trees  located  at  the  eastern  limits  of  the  major 
disease  region.  New  York  conducted  a  local  control  program  in  selected 
parts  of  the  major  disease  region,  but  did  very  little  at  the  margins. 
New  Jersey  did  similar  work  in  the  center  of  the  infected  area  but  had 
no  marginal  problem  to  handle  during  the  year.  Pennsylvania,  Ohio, 
and  West  Virginia.,  had  no  organized  program  for  the  destruction  of 
hazardous  material  during  the  past  yean.  The  Gettysburg  National  Park 
removed  a  diseased  tree  and  likev/ise  some  beetle  infested  material  on  , 
Park  property.  Ohio  is  considering  a  State  quarantine  for  the  kno-wn 
disease  area  in  that  State,.  Rhode  Island  and  Vermont  have  done  or  are 
planning  somie  scoqting  for  the  disease. 

Experimental  control  work  to  determine  what  action  may  be  taken  by  co¬ 

operating  agencies  to  protect  valuable  elms  in  areas  of  general  infec¬ 
tion;  In  the  a.bsence  of  an  area-wide  control  .program,  .local  control, 
efforts  are  easential  to  the  protection  of  valuable  elms  in  areas  of 
general  infection.  As  provided  for  in  the  appropriation  act  for  fiscal 
year  1945j  test  plots  were'  established  to  evaluate'  various  control 
methods  with  respect  to  their  practicability  and  effectiveness  when 
used  by  property  owners  and  locaJ.  agencies  to  reduce  losses  due  to  the 
Dutch  elm  disease.  These  tests  were  conducted  under  the  technical 
direction  of  Bureau  workers.  Two  plots  of  about  25  square  miles  each 
and  one  plot  of  about  10  square  miles  were  established  to  test  the 
effectiveness  and  economy  of  thorough  scouting  and  sanitation  as  vrell 
as  scouting,  sanitation  and  bark  beetle  trapping  when  applied  to  small 
areas  v;ithin  the  generally  infected  area.  Nine  sma.ll  control  plots 
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were  established  around  one  or  more  valuable  elms  to  test  the  effec¬ 
tiveness  of  local  control  work.  Thirty  small  study  centers  around 
individual  diseased  trees  Virerc  surveyed  to  determine  the  hazard  of 
spread  of  the  disease,  existing  under  uncontrolled  conditions. 

It  is  not  expected  that  significant  results  can  be  obtained  from  the 
large  and  small  control  plots  until  three  or  more  years'  work  has  been 
com.pleted.  Of  the  30  study  centers,  4  showed  no  increase  in  disease; 

24  showed  an  average  increase  of  600^;  one  plot  developed  80  new  cases; 
and  one  plot  produced  about  I30  new  Dutch  elm  disease  trees  in  one  year. 

The  fiscal  year  1946  work  prograra  provides  for  the  continuation  of  all 
of  the  experimental  plots  on  the  same  basis  as  last  year.  An  increase 
in  the  number  of  small  control  plots  is  desirable  and  \vill  be  attempted 
if  work  in  the  large  plots  will  permit. 

Identification  of  disease  in  trees  suspected  to  be  infected  v/ith  the 

Dutch  elm  disease;  .  During  the  fiscal  yea,r  1945^  10,025  specimens  from 

eLm  suspects  v;ere  collected  on  quarantine  scouting  and  were  cultured 
in  the  laboratory.  Of  these,  711  were  found  to  contain  the  Dutch  elm 
disease  fungus,  C.  ulmi.  Similar  figures  for  fiscal  year  1944  were 
13j293  specimens  and  92?  confirmations.  In  addition,  during  fiscal 
year  1945  the  laboratory  cultured  516  specimens  and  obtained  347  con¬ 
firmations  from,  experimental  plots  and  from  cooperative  and  other  col¬ 
lectors.  Similar  work  in  fiscal  year  1944  involved  934  specimens  and 
produced  809  confirmations. 

Continued  progress  has  been  made  in  developing  methods  of  culturing 
bark  beetle  material  to  detect  the  possible  presence  of  0.  ulmi.  As  a 
consequence,  about  60^  of  all  specimens  sent  to  laboratory  in  fiscal 
year  1945  were  of  this  type.  This  technique  often  yields  evidences 
of  the  presence  of  the  Dutch  elm  disease  fungus  in  areas  before  it 
would  ordinarily  be  detected  through  finding  symptomatic  trees.  It 
also  shows  the  meance  of  uhdestroyed  bark  beetle  material  at  the  mar¬ 
gins  of  the  disease  areas.  In  order  to  secure  greater  returns  from 
scouting,  the  amount  of  material  cultured  from  each  sample  taken  by 
the  scouts  has  been  increased  on  an  experimental  basis  and  this  pro¬ 
cedure  may  soon  be  adopted  as  a  regular  practice.  The  use  of,  low 
tempere.tures.  in  culture  incubation  rooms  ;ha.s  been  found  to 'produce 
improved  results.  The  plating  on  agar  media,  of  discolored  wood  speci¬ 
mens  will  be  continued  as  in  previous  years.  This  type  of  sample  is 
taken  most  commonly  from  trees  in  the  experimental  control  plots 
where- the  Dutch  elm,  disease  has  been  well  established  for  several  years. 

During  fiscal  year  1945  the  laboratory  identified  C.  ulmi.  in  speci¬ 
mens  submitted  from  Canada  where  the  Dutch  elm  disease  was  not  previ- 
ousl3;-  known  to  occur.  The  same  amount  of  identification  work  will  be 
required  for  fiscal  year  1946,  and  a.ttempts  to  improve  culturing  tech¬ 
niques  so  as  to  obtain  more  positive  results  will  be  continued. 

Quarantine  enf or c ement ;  The  almost  complete  stopping  of  control  work 
in  some  states,,  after  removal  and  destruction  of  the  elm  on  Federal 
funds  was  discontinued,  incroa.sed.-  the.  importance,  of  quarantine  meas¬ 
ures,  intended  to  reduce  the  movement  of  ha,zardous  elm-material  from 


,  -  361  - 

neglected  disease  areas  to  areas  free  of  the  disease.  In  order  to  re¬ 
duce  to  a  safe  minimum  the  restrictions  on  eLa  movement  efforts  to  pro¬ 
vide  means  for  certifying  regulated  articles  were  continued. 

The  project  coopera.ted  with  three  States  in  attempting  to  develop  greater 
demands  for  elm  products  for  commercial  uses.  Increased  commercial  uses 
should  contribute  to  the  removal  and  destruction  of  much  hazardous  elm 
and  at  the  same  time  provide  some  encouragement  through  monetary  returns 
to  property  o\vners  and  local  a.gencies.  At  the  present  time  no  definite 
increases  in  demands  have  been  developed,  but  the  prospects  are  promis¬ 
ing  enough  to  warrant  a  continuation  of  the  effort  in  fiscal  year  1946. 

For  the  purjpose  of  learning  something  of  the  traffic  that  may  develop, 
a  preliminary  survey  was  made  of  the  movement  and  uses  of  elra  in  the 
quarantine  regulated  areas  and  in  the  adjacent  non-regulated  areas  by 
inspectors  assigned  to  scouting  at  the  margins  of  the  infected  a,rea5. 

The  extent  to  which  the  change  to  a  permissive  type  of  quarantine  will 
increase  the  quarantine  operations  costs  in  fiscal  year  1946  cannot  be 
fully  determined  novm  When  labor  conditions  and  transportation  facil¬ 
ities  improve,  there,  may  be  a  significant  increase  in  the  movement  of 
restricted  elm  trees  and  products,  Because  the  size  of  the  regulated 
area  will  be  increased  from  11,617  square  miles  to  approximately  20,000 
square  miles  by.  the  ^proposed  quarantine  revision,  the  amount  of  hazard¬ 
ous  movement  is  also  potentially  higher.  , 

\ 

Surveys  to  determine  where  the  Dutch  elmi  disease  occurs  as  a  basis  for 

quarantine,  enforcement;  Surveys  were  made  in  zones  20-miles  wide  beyond 
the  margins  of  knovm  diseased  areas  to. (a)  detect  the  Dutch. elm  disease 
beyond  knoi-vn  limmts  of  established  infections,  (b)  determine  the  nature 
and  extent  of  elm  bark  beetle  infestations,  and  (c)  record  the  distribu¬ 
tion  and  condition  of  elms  in  the  areas  surveyed.  In  connection  with 
the  surveys,  contacts  were  made  with  local  agencies  and  property  ovmers 
to  acquaint  them  vdth  Federal  and  State  activities  and  to  supply  informa¬ 
tion  and  suggestions  on  Dutch  elm  disease  control  by  local  efforts. 

Very  little  time  v/as  available-, to  conduct  exploratory  surveys  at  old 
locations,  v;here  Dutch  elm  disease  is  considered  inactive,  and  in  areas 
far  removed  from  known  disease  but  possibly  exposed  through  the  move¬ 
ment  of  imported  as  well  as  native  elm  material.  Limited  surveys  ?;ere 
made  along  the  New  York  Central  Piailroad  and  in  the  area  of  bark  beetle 
infestation  around  Rochester,  New  York;  along  the  Ohio  River  ,in  Indiana 
and  Kentucky;  in  the  vicinity  of  the  old  Dutch  elm  disease  area  at 
Cleveland,  Ohio;  in  eastern  Massachusetts;  along  the  Potomac  River  be¬ 
tween  known  Dutch  elm  disease  areas  in  Maryland,  Virginia  and  ViTest 
Virginia;  and  in  the  Susquehanna  River  Valley  below  VJilkes-Barre, ' 
Pennsylvania. 

During  fiscal  year  1945 ^  two  partial  surveys  ?rere  made  covering  about 
26,000  square  miles  of  territory  aro'ond  known  infected  .areas.  This 
work  resulted  in  the  addition  of  229  minor  civil  divisions  and  about- • 
6300  square  miles  to  the  knoi'vn  Dutch  elm.  disease  areas  in  Connecticut, 
Delaivare,  Indiana,  Maryland,  Massachusetts,  New  Jersey,  New  .York,  Ohio, 
Pennsylvania,  Virginia  ajid  West  Virginia.  The  results  of  similar  work 
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during  fiscal  year  1944  were  the  addition  of  137  minor  civil  divisions 
and  4007  square  miles.  The  more  significeuit  linear  mile  extensions 
were:  22  miles  east  in  Connecticut 5  18  miles  north  in  Massachusetts; 

30  miles  north  in  New  York,  and  35  miles  west  in  Pennsylvania.  An  in¬ 
fection  was  found  50  milcs<  belov;  V/ilkes-Barre,  Pennsylvania  along  the 
Susquehanna  River,  A  15-mile  southward  extension  from  Pennsylvania 
reached  into  Delaware.  These  extensions  are  more  than  double- the  ex¬ 
tensions  found  in  any  previous  year.  The  Athens,  Ohio  disease  area 
wa.s  extended  20  to  25  miles  in  all  directions  except  to  the  nohth  where 
a  12-mile  spread  was  found.  The  Frederick,  Maryland  area  was  found  to 
extend  north  into  Pennsylvania  and  south  into  Virginia.  No  important 
extensions  were  found  from  the  Indianapolis,  Ind,,  and  Cumberland,  Md, 
areas.  No  new  Dutch  elm  disease  areas  or  new  activity  in  inactive 
Dutch  elm  disease  areas'  were  found  by  the  limited  amount  of  explora¬ 
tory  work  beyond  the  regular  work  areas. 

7.  Phony  Peach  and  Peach  Mosaic  Eradication. 

)  General  Statement:  In  cooperation  with  States,  the  general  work  plan 
is  to  inspect  host  trees;  to  secure  removal  under  State  authority  of 
those  found  infected;  to  inspect  nurseries  and  budwood  sources  and 
their  environs,  end  make  recommendations  to  the  States  relative  to 
certification  of  those  nurseries  found  Tree  of  disease;  and  to  assist 
State  officials  in  enforcing  quarantines.  The  program  followed  for 
the  past  several  years  is  predicated  on  (a)  protection  of  nurseries 
by  rigid  annual  inspections  to  prevent  local  or  Ibng-distance  spread 
of  the  diseases  to  new  or  clcanod-up  areas  through  the  medium  of,  nur¬ 
sery  stock;  (b)  eliminating  the  last  tre.ces  of  the  diseases  from 
counties  or  States  in  v/hich  only  light  infections  remain;  and  (c) 
protecting,  insofar  as  practicable,  commerciai  areas  in  order  to  per¬ 
mit  economic  peach  production,  and  to  reduce  and  ultimately  eradicate 
the  disease  from  such  areas. 

Control  Program.;  During  the  1944  caiendar  year,  239  nurseries  grow¬ 
ing  more  th.an  5^000,000  stone  fruit  trees  and  54  budwood  sources  af¬ 
fected  by  these  diseases,  together  with  their  environs  were  thoroughly 
inspected  and  protected.  Ty/o  nurseries  in  the  phony  peach  area  and  3 
in  the  peach  mosaic  area  failed  to  meet  certification  requirements  be-  ^ 
cause  of  exposure  to  these  diseases.  State  quarantine  regulations  will 
prevent  movement  of  nursery  stock  from  these  nurseries.  This  type  of 
nursery  protection  has  been  conducted  for  10  years.  During  that  per¬ 
iod  there  has  been  no  recorded  instauice  of  disseminating  these  diseases 
through  nursery  stock  or  budYvood  which  represents  the  only  knoYvn  methods 
by  YYhich  these  diseases  can  be  artificially  disseminated,  and  it  is  be¬ 
lieved  that  this  work  has  stopped  the  further  long-distance  spread  of 
these  diseases. 

During  the  3^ea.r,  the  State  of  Illinois  and  additional  counties  in  other 
staies  in  v/hich  all  ImoY-m  infections  have  been  elininated  were  removed 
from  quarantine  restrictions,  A  very  thorough  inspection  of  peach  grow¬ 
ing  areas  in  over  20  states  was  made  10  years  ago.  All  infections  dis¬ 
covered  at  that  time  have  been  eliminated-  from  7  lightly  infected  states, 
Hoviever,  no  thorough  inspections  elsewhere  in  these  states’  have  been  made 
subsequent  to  that  time  and  undiscovered  incipient  infections  may  exist 
in  these  states. 
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During  the  1944  calendar  year  orchard  inspections  for  the  phony  peach 
and  peach  mosaic  diseases  were  made  in  243  counties  in  16  southern  and 
southwestern  states  extending  from  South  Carolina  to  California,  .'Over 
11,000,000  orchard  trees  were  inspected  and  72,053  trees  in  80  counties 
were  found  to  be  infected  with  these  diseases.  Practically  all  of 
these  trees  were  promptly  removed  through  the'  extensive  cooperative 
effort  of  growers,  counties,  and  states.  The  incidence  of  peach  mosaic 
in  the  extensive  coxnmercial  peach  grov/ing  areas  of  southern' California 
and  western  Colorado,  where  annual  inspections  and  prompt  removal  of 
diseased  trees  have  been  effected,  has  been  very  greatly  reducedj  the 
economic  loss  is  much  lighter  than  in  previous  years;,  and  the  growers 
are  highly  encouraged  over  the  possibility  of  ultimate  eradication.  . 

Activities  directed  towards  the  control  and  suppression  of  the  phony 
disease  in  the  heavily  infected,  extensive  commercial  areas  of  Georgia 
and  Alabama  have  been  restricted  to  inspections  of  commercial  orchards 
and  reflected  some  increase  in  the  incidence  of  phony  disease  over  that 
of  the  previous  year.  There  were  63,231  diseased  orchard  trees  found  g 

infected  in  these  two  states,  all  of  which  were  promptly  removed  through 
grower  cooperation.  Factors  contributing  to  this  increase  include  (l) 
inadequate  inspection  of  dooryard  plantings  and  trees  in  towns  and  vil¬ 
lages  interspersed  throughout  the  commercial  areas  where  diseased  trees  ' 
in  infective  distance  of  the  orchards  are  known  to  occur,  and  (2)  in¬ 
ability  to  make  inspection  of  trees  in  commercial  orchards  annually 
which  permitted  a  build-up  of  infection  during  the  years  when  diseased 
trees  were  not  discovered  and  removed.  However,  the  suppressive  meas¬ 
ures  as  being  conducted  are  holding  the  number  of  infected  trees  to 
approximately  one-third  the  number  which  occurred  in  these  orchards  a 
number  of  years  ago  when  control  work^was  undertaken. 

8.  Barberry  Eradication. 

General  Statement;  Barberry  eradication  is  carried  on  by  the  Bureau  in 
cooperation  with  18  States,  Close  working  relations  are  maintained  with 
interested  Federal,  State  and  local  agencies,  including  those  engaged  in 
breeding  new  and  improved  rust-resisting  grains.  Within  the  States  the  I 
work  is  organized  under  State  leaders,  who  plan,  direct  and  coordinate  : 

the  activities  of  a] .1  cooperating  agencies  so  as  to  clear  definite  areas  I 

of  barberries.  Timbered  areas,  stream  banks,  fence  rows,  and  other  un¬ 
cultivated  lands  are  systematically  examined  for  barberries  and  the  in-  j 
fested  areas  are  iriapped.  The  busi^es  are  eradicated  by  treating  them  mth 
salt  or  other  chemicails,  or  by  grubbing.  Initial  eradication  is  carried 
on  in  unworked  areas.  Previously  treated  areas  are  reworked  as  needed  at 
about  five  year  intervals  until  all  danger  of  regrowth  from  sprouts  and 
seeds  has  passed.  Survey's  are  conducted  each  year  to  determine  where  and 
to  what  extent  stem  rust  is  causing  damage  to  grain  crops.  The  distribu-  |' 
tion  and  planting  of  susceptible  barberries  in  cooperating  States  is  pre¬ 
vented  by  quarantine  regulations.  Nurseries  are  encouraged  to  grow  only  | 

immune  varieties  for  the  trade  and  to  cooperate  voluntarily  in  eliminating 
their  rust-susceptible  barberries.  The  eradication  program  is  supplemented 
by  educational  work  to  inform  property  owners  about  stem  rust  and  its 
control  and  to  obtain  their  active  cooperation  in  locating. and  destroying 
barberry  bushes.  ■  '  .  ■  ,  •  ■  ;  '  , 
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Control  Program;  Destructive  epidemics  of  stem  rust,  which  occur  periodi¬ 
cally,  and  annual  local  losses  of  importance  have  caused  this  disease  to 
be  recognized  as  a  serious  hazard  to  the  profitable  production  of  ivheat, 
oats,  barley  and  rye.  The  economic  importance  of  these  crop  losses  has 
stimulated  vigorous  application  of  stem  rust  control  measures  which  in¬ 
clude  barberry  eradication,  the  use  of  improved  resistant  varieties  of 
grain,  and  early  solving  of  spring  grains.  As  a  result,  stem  rust  losses 
have  been  reduced  from  an  average  of  48,000,000  bushels  annually  for  the 
14-year  period  1915-1928  to  24,000,000  for  the  14-year  periodf 1929-1942. 
This  reduction  represents  a  sa.ving  to  farmers  conservatively  estimated 
at  <1^20,000,000  annually.  In  addition,  stem  rust  control  measures  have 
resulted  in  larger  per  acre  yields  of  better  quality  grain  and  in  a 
more  stabilized  food  supply.  This  has  been  of  special  value  during  the 
v;ar,  as  it  permitted  increased  consumption  of  cereal  crops  for  food  and 
feed,  and  for  production  of  industrial  alcohol. 

During  the  calendar  year  1944  and  much  of  1945  war  conditions  continued 
to  have  a  retarding  effect  on  barberry  eradication  and  field  viork  was 
directed  toward  holding  the  progress  already  made  as  far  as  practicable. 
Labor  was  obtained  from  the  younger  and  older  age  groups  and  included 
high  school  students,  teachers,  older  men  incapacitated  for  work  in  in¬ 
dustries,  discharged  veterans,  and  farm  workers  who  were  available  be¬ 
tween  the  busy  farm  seasons.  The  flexibility  of  the  work  program  made  it 
possible  to  shift  from  one  locality  to  another  and  increase  or  decrease 
the  work  load  as  the  number  of  available  laborers  changed  from  time  to 
timev  With  barberry  bushes  "coming  back"  on  large  numbers  of  previously 
worked  properties,  and  many  areas  in  danger  of  reinfestation,  needed  re¬ 
work  was  given  first  consideration.  Initial  work  was  confined  to  the 
State  of ’VJashington,  and  a  few  places  in  Colorado,  Virginia,  and  Vfest 
Virginia.  The  work  program  has  not  been  large  enough  to  make  much  pro¬ 
gress  toward  completion  of  the  initial  eradication,  nor  to  keep  up  with 
the  rework  which  since  1942  has  fallen  behind  schedule  in  areas  aggre¬ 
gating  33^63  square  miles. 

The  survey  and  eradication  viork  in  1944  resulted  in  the  destruction  of 
1,094,726  barberry  bushes  on  2,910  properties  in  219  counties  of  the  18  , 
cooperating  states.  Of  these  bushes  76,06?  v/ere  the  common  barberry  and 
the  remainder  native  species.  The  eradication  v/ork  involved  complete  . 
coverage  of  areas  totaling  10,384  square  miles  and  included' rework,  of 
10,367  properties,  of  which  1,804  or  1?  per  cent  were  found  to  be.  . rein¬ 
fested  with  barberry  bushes.  Of  the  properties  reworked,-  3> 365  ai'e  con¬ 
sidered  free  of  bushes  and  will  require  no  future  vrork.  In  addition, 
bushes  were  located  on  1,106  new  properties.  A  summary  of  the  results 
of  the  eradication  vjork,  by  states,  is  shown  in  Table  1. 

Special  features  of  the  year's  work  i-'^cluded  an  extensive  resurvey  of  6 
counties  in  northeastern  Llontana,  ’.vhich  were  originally  v/oiked  in  1924. 
This  area  was  found  to  be  free  of  barberries  and  is  now  considered  com¬ 
pleted.  In  the  State  of  Washington  cooperative  barberry  eradication  ■ 
operations  were  started  July  1,  1944,  and. work  was  conducted  in  Whitman, - 
Spokane,  Garfield,  Lincoln,  and  Adams  counties.  Including  some  work 
done  by  State  and  county  crev/s  prior  to  July  1,  1944,  a  total  of  21,404- 
barberry  bushes  was  destroyed  on  398  properties  in  Whitman  and  Spokane 
counties  in  areas  covering  786  square  miles. 
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Scattered  bashes  vrere  located  in  the  other  three  counties  by’  rbeoririaiSSanc 
surveys.  At  the  request  of  interested  State  and  local '  agencies,  in  Kansas, 
a  preliminary  sampling  survey  was  carried  out  in  27  counties,  in  coopera¬ 
tion  with  the  State  Entomological  Commission,  to  obtain  information  on 
the  occurrence  and  distribution  of  barberries,  A  total  of  l.,085  bar¬ 
berries  was  found  on  137  properties  and  762  of  the  bushes  were  fruiting. 
Escaped  bushes  were  observed  on  two  properties.  These  results  are  indic¬ 
ative  of  barberry  conditions  in  Kansas,  'In  L'innesota,  74  counties  autho¬ 
rized  or  renewed  authority  for  bounty  payments  on  locations  of  rust- 
susceptible  barberries.  During  the  jesx,  bushes  were  destroyed  in.  25  • 
reported  locations,  for  which  bounties  were  clc?i.med. 

Since  the  barberry  eradication  program  began,  over  313, 695^675  bushes  ■ 
have  been  destroyed  on  129,177  properties.  Of  these,  47,472  are  within 
areas  now  on  a  maintenance  basis.  Some  of  the  remaining  81,705  proper¬ 
ties  will  require  only  one  more  inspection,  but  most  of  them  are  in -gen- 
crally  infested  areas  virhere  continued  effort  will  be  necessary  to.  complete 
their  elimination.  About  68  per  cent  or  736,213  square  miles  of  the 
1,078,201  square  miles  within  the  barberry  eradication  area  comprising 
18  of  the  more  important  grain  growdng  States  is  now  practically  free 
of  rust-susceptible  bushes,  and  has, been  placed  on  a  maintenance  basis. 
This  involves  nearly  all  of  South  .  Dakota  and  V/yoming,  and  most  of  the 
area  represented  by  the  States  of  i..bntana,  llissouri,  Nebraska,  North 
.Dakota,  and  Indiana.  The  remaining  339,988  square  miles  requiring  bar¬ 
berry  eradication  work  is  largely  in  States  bordering  or  east  of  the 
i'ississippi  River.  It  consists  of  129,059  square  miles  of  initial  work 
and  210,929  square  miles  needing  rework  one  or  more  times.  .  In  some  areas, 
where  the  original  bushes  arc  a.bundant  and  have  existed  for  many  years, 
^several  periodic  workings  will  be  necessary  to  complete  the  eradica;tion, 
ivhile  one  or  two  will  be  sufficient  for  those  areas  vdth  a  "few  scattered 
bushes.  Of  immediate  importance  are  areas  last  vrorked  about ,6  years  ago 
or  earlier,  v;hich  ii/ere  originally  heavily  infested  with  barberry  bushes. 
These  areas  should  be  revrorked  immediately,  because  they  have  become  re¬ 
infested  with  bushes  now  old  enough  to  produce  berries  and  reseed  the 
area.  Regrowth  in  these  areas  comes  . from  ba.rberry  seeds,  virhich,  may  per¬ 
sist  in  the  soil  and  germinate  over  a  period  of  10-  or  more  years.  Since 
these  new  bushes  arc  able  to  produce  seed  when  about  5  to  6  years  old, 
their  systematic  removal  must  be  performed  at  the  proper  time  interval 
to  preclude  seed  production  and  reinfestation  of  v^rorked  areas.  Table  2 
indicates  the  'present  status  of  the  barberry  eradication  program. 

No  general  epidemic  of  stem  rust  developed  in  1944,  although  severe  local 
and  regional  epidemics  caused  considerable  damage  and  loss  to  grain  in 
northern  Kansas,  northeastern  Colorado,  southeastern  'ilyoming,  and  parts 
of  Nebraska  and  'South  Dakota.  Very  little  rust  developed  on  bread  v/heats 
in  the  spring-wheat  area  where  resistant  varieties  such  as  Rival,  Regent, 
Renown,  and  Thatcher  v/erc  extensively  planted.  East  of  the  Mssissippi 
River  the  aggregate  amount  of  damage  was  nogligible.  Barberries  began 
to  rust  heavily  in  Virginia  and  certain  other  States,  but  seasonal  drought 
almost  completely  checked  rust  development. 
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Just  as  there  are  maiij  varieties  of  wheat,  oats,  barley,  and  rye,  there 
likewise  arc  many  varieties  and  races  of  the  stem  rust  fungus.  Certain 
varieties  of  grain  arc  highly  resisto.nt  to  some  of  these  races,  but  very 
susceptible  to  others..  Now  races  arc  produced  and  old  ones  perpetuated 
on  the  leaves  of  barberry  bushes,  Thtis  the  removal  of  barberries  reduce 
the  opportunity  for  the  fungus  to  develop  new  races  capable  of  attacking 
new  ojid  improved  varieties  of  grain.  The  most  prevalent  races  of  the 
wheat  variety  of  stem  rust  identified  during  1944  were  56,  constituting 
about  44  per  cent  of  all  isolates^  race  3^  with  27  per  cent;  race  17 
with  21  per  cent;  and  race  19  wdth  7  per  cent.'  The  follovdng  races  were 
present  in  only  small  amounts:  '  14^  24,  36,  40,  49,  59,  139,  and  142, 

The  predominance ’ of  race  36  in  the  East  and  race  56  in  the  West  wps  less 
pronounced  than  in  the  previous  two  years. 

From  84  aecial  collections  of  stem  rust  on  barberries,  I6  races  of  the 
wheat  variety  of  stem  rust  were  obtained.  Since  there  xvero  two  or  more 
biotypes  of  several  of  the  races,  21  distinct  lines  were  identified  from 
this  rela.tively  small  nuuaber  of  collections,  A  study  of  the  prevalence 
and  distribution  of  races  of  stem  rust' in  Eoxico  showed  no  important 
changes. 

Races  2  and  5  of  the  oat  variety''  of  stem  rust  constituted  67  per  cent 
of  the  isolates,  while  races  8  auid  10  made  up  33  per  cent.  This  repre¬ 
sents  an  increase  in  prevalence  of  races  8  and  10  of  13  per  cent  over 
that  of  1943,  which  may  be  significant,  since  these  two  varieties  attack 
Boone,  Tama,  Vicland,  and  several  other  heretofore  resistant  varieties 
of  oats,  most,  of  TJhich  were- derived  from  Victoria  x  Richland  crosses. 

Applications  to  ship  barberry  and  mahonia  plants  under  the  provisions 
of  Federal  Quarantine  No.  36  w^ere  received  from  35  growers  during  the 
calendar  yea.r.  Permits  v?ere  granted  to  I3  on  the.  basis  of  the  1944  in¬ 
spection,  and  22  vrere  given  peraaits  without  inspection  after  a  review 
of  previous  inspection  records.  Nineteen  nurseries  that  had  not  re¬ 
quested  permits  were  visited  or  contacted  through  correspondence  ■  and  en¬ 
couraged  to  remove  their  rust-susceptible  barberry  stock  and  to  cooperate 
with  the  stem  rust  control  program  by  propagating  and  offering  for  sale 
only  Lmmune  or  resistant  varieties  in  the  future.  These  nurseries  agreed 
to  cooperate  in  this  manner. 
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Table  1  -*  Results  of  barberry  eradication  work,  calendar  year  1944 


State 

“Area 

Surveyed 

Properties 

Cleared 

Bushes 

Destroyed 

New  * 

Old 

Berberis 

vulgarie 

Native 

Species 

'  Total 

(sq.  mi.) 

(No.)  : 

(No.) 

(No.) 

(No.) 

:  (No.) 

Colo. 

349 

61: 

169 

5,676 

390,725 

396,401 

Ill. 

450 

65: 

78 

1,496 

-  - 

1,496 

Ind. 

362 

'  4: 

39 

516 

384 

900 

Iowa 

549 

38: 

128 

1,768 

_  _ 

1,768 

I'ich. 

816 

250 : 

326 

7,347 

-  - 

7,347 

Kinn. 

665 

40: 

72 

2,776 

-  - 

2,776 

Ko. 

1,146 

32: 

17 

176 

-  - 

176 

Mont . 

2,088 

0: 

0 

0 

_  _ 

0 

Nebr . 

296 

4: 

2 

6 

-  - 

6 

N.  Dak. 

1,162 

0: 

2 

15 

-  - 

15 

Ohio 

461 

59: 

159 

4,049 

_ 

4,049 

Pa. 

20 

5: 

93 

24,649 

-  - 

24,649 

So.  Dak. 

185 

1: 

0 

1 

1 

Va. 

165 

41: 

125 

0 

442,951 

442,951 

Wash. 

787 

398: 

4 

21,404 

— ■ 

21,404 

W.  Va. 

48 

0: 

149 

202 

184,599 

184, 801 

Wis. 

835 

108: 

441 

5,986 

5,986 

Wyo . 

0 

0: 

0 

0 

-  - 

0 

Totals 

10,384 

1,106: 

1,804 

76,067 

1,018,659 

1,094,726 

B.  fendleri  A.  Gray  and  B.  canadensis  Kill. 
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..  Table  2  -  Status  of  Barberry  Eradication  through  1944 


STATE 

SQUARE  MILES 

NUIIBER  OF  PROPERTIES 

WITH  BARBERRIES 

In 

control 

area 

On  main¬ 
tenance 

Unworked 

or  re¬ 
quiring  ■ 
rework 

Cleared 

to 

date 

On  main¬ 
tenance 

Requiring 

rework 

Colorado 

74/685 

70,299 

4;386 

2,764 

-  1,273 

1,491 

Illinois 

56,043 

34, 666 

21,377 

19,588 

5,867 

13,721 

Indiana 

36,045 

26,310 

9,735 

6,886 

4,527 

2,359 

Iowa 

56,167 

30,507 

■25,660 

15,187 

5,956 

9,231 

luichigan 

57,481 

38,734 

18,747 

17,415 

8,996 

,  8,419 

ilinnesota 

80  ,-883 

28,105 

52,778 

8,865 

4,400 

4,465 

Montana 

146,316 

142, 922 

3,394 

637 

300 

337 

Nebraska 

77,'268 

63,146 

14, 122 

4,801 

4,035 

766 

North  Dakota 

70,183 

65,453 

4,730'- 

1,074 

901 

173 

Ohio 

40,740 

24,657 

■  16,083 

17,015 

5,124 

11, 891 

South  Dakota 

76,868 

67,454 

9, '414 

1,495 

1,160 

335 

l/Visconsin 

54,852 

14,430 

40,422 

16,997 

4,431 

12,566 

i//yoming 

94,487 

94,383 

104 

125 

55 

70 

Subtotal 

922,018 

701,066 

220,952 

112,849 

47,025 

65,824 

I'lissouri 

36,016 

21,682 

14,334 

1,378 

445 

933 

Pennsylvania 

27,073 

4,261 

22, 812 

■  8,682 

-  _ 

8,682 

■Virginia 

11,821 

1,418 

10,403 

3,844 

2 

3,842 

V/ashington 

66,977 

_ 

66,977 

■-  398 

_  _ 

398 

West  Virginia 

14,296 

9,786 

4,510 

■•  2,026 

2,026 

Subtotal 

(21AND  TOTAL 

156",  183 

37,147 

119,036 

16,328 

447 

15,881 

1,078,201 

738,213 

339,988 

129,177 

47,472 

81,705 

.  9.  Pink  BollTform  Control, 

. .  ■'■■'■I  -■"»  n.-  r-i-rr--  ^--^j  rrr;--. 

General  Statement; .  Thb  purpose  of  this  pr6gr'aiii‘'is  ’to  prevent  the  spread 
of  pink  boilworra  to  uninfe'sted  cotton-growing  areas'  of  -this  country  from 
infested  areas  in  the  United' States  and  adjacent  areas  in  Mexico.  This 
is  being  accomplished  by  (l')  suppressing  and  preventing  spread  of  pink 
bollworm  infestations  in  the  United  States  and  bordering  areas  in  Mexico; 
(2)  the  eradic3.tiori  of  wild  cotton  in  Florida  which  serves  as  a  ji^ear- 
around  host  for  the  pink  bollworm  if  left  undisturbed;  and  by  (3)  coopera¬ 
ting  with  'Mexico  in  the  application  of  regulatory  and  suppressive  measures 
in  pink  bollworm  infested  areas  located  adjacent  to  or  bordering  the 
United  States. 
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Full-time  employees  are  located  in  Arizona,  Florida,  Hew  Mexico,  Texas, 
and  Mexico,  with  field  headquarters  in  San  Antonio,  Texas.  District 
and  suh-di strict  stations  are  maintained  within  the  regulated  areas 
at  places  conveniently  aofqessihle  to  the  growers  and  cotton  processors 
and  shippers.  Project  headquarters  for  the  Mexican  cooperative  work 
is  at  Monterrey,  Nuevo  Leon,  Mexico.  The  administration  of  the  pro- 
gram  is  on  a  work  project  'ha sis ,  each  work  project  embracing  a  main 
objective  of  the  program.  ■ 

These  activities  are  all  conducted  in  cooperation  with  State  agencies, 
other  federal  agencies,  farmers,  agricultural  associations,  and 
organizations  -  representing  cotton  growers,  processors,  exporters,  and 
other  local  agencies.  An  important  phase  is  the  control  vrork  carried 
on  cooperatively  with  the_  Agricultural  Department  of  the  Republic  of 
Mexico,  which  contributes  the  services  of  some  30  employees,  together 
vdth  equipment  and  incidental  expenses.  This  vrork  has  been  greatly 
strengthened  by  an signroent.  on  invitation  of  the  Mexican  authorities  of 
Bureau  personnel  long  experienced  in  pink  bollworm  control  to  the 
cooperative  program  in  an  advisory  Ccipacity  in  the  interior  cotton¬ 
growing  regions  of  Mexico.  A  similar  type  of  cooperation  is  received 
from  the  various  cotton-producing  States,  while  processors,  ginners 
and  'farmers  make  substantial  contributions  to  the  work  by  incurring  the 
extra  expense  involved  in  treatment  of  products  to  make  them  safe  for 
movement  out  of  the-  quarantined  area,  sanitation  of  premises,  segrega¬ 
tion  of  products  at  ginning  plants,  destruction  of  cotton  stalks,  con¬ 
trolled  planting  and  other  practices,  which  would  not  be  necessary  in 
the  normal  course  of  their  operations  but  v;hich  are  willingly  under¬ 
taken,  as  a  part  of  the  effort  directed  against  the  pink  bollworm. 

Suppression  and  prevention  of  spread  of  the  pink  bollyrorm;  The  appli¬ 
cation  of  suppressive  and  spread  preventing  measures  includes  (l) 
inspection  to  determine  the  extent  and  intensity  of  infestations,  (2) 
the  enforcement  of  regulatory  measures  governing  the  movement  of  cotton 
cotton  products  from  infested  to  uninfested  areas,  and  (3)  the  prompt 
destruction  of  cotton  plants  in  infested  areas  following  harvest  to 
create  a  host-free  period  during  a  part  of  the  year,  and  the  applica¬ 
tion  of  insecticides. 

(l)  Infections  of  the  1945  cotton  crop  for  pink  bollworm  were  made 
in  Florida,  Georgia,  Alabama.,  Mississippi,  Louisiana,  Texas,  Hew 
Mexico,  Arizona,  California,  and  in  the  principal  cot ton -growing 
sections  of  Mexico.  The  bulk  of  this  work  consisted  of  gin  trash  in¬ 
spection  but  it  was  extensively  supplemented  by  inspection  of  cotton 
blooms  and  bolls  in  the  field  and  laboratory.  About  40,000  bushels  of 
gin  trash  were  inspected  by  the  end  of  September,  1945. 

Outside  of  the  quarantined  area  new  infestations  of  pink  bollworm 
were  discovered  in  the  following  Texas  Counties;  Medina,  Liberty,  and 
Chambers.  These  newly  infested  counties  do  not  indicate  a  serious 
sprea.d  of  the  infestation  but  adjoin  cau.nties  in  which  infestation  was 
discovered  in  1944,  Intensive  inspections  in  areas  adjoining  the  in¬ 
festation  found  in  1943  in  the  Louisiana  Gulf  coast  region  were 
negative. 
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Within  the  regulated  area  a  decrease  in  degree  of  infestation  was 
found  in  Camerori  and  Hidalgo  Counties  in  the  lower  Hio  G-rande  Valley, 
and  a  general  but  light  infestation  in  the  Coastal  Bend  area.  However, 
the  infestation  was  not  found  to  recur  in  the  southwestern  Louisiana 
zone  found  infested  in  19^3  Brazoria  and  Matagorda.  Counties  in 

Texas.  Hearly  all  of  the  counties  of  the  Panhandle  Q,uarant  ined 
district  of  Texas  were  found  to  be  lightly  infested,  whereas  in  the 
past  several  years  infestation  has  been  absent  in  most  of  these  counties,. 
The  irrigated  valleys  of  1/fest  Texas  showed  an  increase  of  infestation, 
particularly  in  the  El  Paso  Valley  where  the  increase  was  rather  pro¬ 
nounced.  There  was  apparently  little  change  in  the  degree  of  pink, 
bollworm  infestation  in  the  Arizona  and  Hew  Mexico  areas  under  quaran¬ 
tine.  There  was  no  change  in  Thurberia  weevil*  infestation  in  Arizona. 

(2)  The^  purpose  of  the  regulatory  work  is  to  prevent  the  spread  of 
the  pink  bollworm  and  Thurberia  weevil  to  new  . .areas,  to  prevent  build¬ 
up  in  known  infested  areas  by  the  supervision  of  processing  plants,  to 
immediately  .'inst itute  quarantine  and  regulatory  procedures  if  and  when 
new  areas  are  found  to  be  infested,  and  to  issue ■ permits  authorizing 
the  movement  of  treated  cotton  and  cotton  products  from  regulated  to 
free  areas  after  they  have  been  treated  in  such  manner  as  to  render 
them  free  .of -any  pink-  bollworm  and  Thurberia  weevil  that  might  be 
present  and  subsequently  kept  free  from  contamination.  The  required  . 
treatment  and  certification  of  cotton  and  its  products  require  a  greal 
amount  of  supervision  of  a,  large  number  of  processing  plants  and 
individuals  under  dealer-carrier  permit  engaged. in  the  ginning,  handling 
and  processing  of  ■  cotton  apd  its  products.  Bue  to  the  feeding  .habit s 
of  the  pink  bollworm- larvae,  the  principal  means  of  artificial 
dissemination  is  throu^  movements  of  cottonseed.  Consequently,  prior 
to  certification,  cottonseed  must  be  hea.ted  to  .150°  P.  for  a  reasonable 
period  to  kill  any. pink  bollworm  therein.  Lint  cotton  must  be  roller 
treated,  compressed,  or  otherwise  treated  and  subsequently  handled 
under  sanitary  conditions.  Gin  trash  and  other  d.ebris  must  be,  treated 
or  b-urned  to  .kill  all  pink  bollworm  therein  and  to  eliminate  fayorable 
places-  of  hibernation.  •  .  - 

The  discovery  of  additional  infestations  in  .southern  and., no.pthwe stern ,'  , 

Texas  during  the- -crop  year  19^4,  together,  w-ith  the.,  new  ..discoveries 
of  1943,. added  275*000 .  acres  of  cottonto  the  cot  ten.  acreage  in  the 
infestel  area  in  Texas.'  Involving  2g  additional  counties  it  materially 
increased  the  length  of  the  quarantine  line.  It  also  br.ought  the 
inf  estation-- that  much  nearer,  to  the  main  cotton-producing  areas  of  the 
State.  It,  was  necessary  to  provide  supeiprision  for  an  additio.nal,  277 
gins  located  in  the  newly  added  counties.-  Supervision  by  inspectors^  . 
was  also/required  for-  12  additional  oil  mills^.-and  for  7  compress.es. 

It  is  estimated  that  10,000  inspections  will  be  required  to  adequately 
supervise  activitl-es- -at  these  296  processing  plants  most  recently  , 
added  to  the  regulated  area.  -,  The  infesta.tions  were  discovered  so  .late 
in  the  season  that- it :  was  impossible  to., ins  tall  cottonseed  heating', 
equipment  in  the, gins  at  that  time.-  Howevcir,  the  new  areas  wer.e  placed 
under  emergency  quarantine- by,  proclan&tio.n-s.,  of. , the  Governor  of  .Texas 
immediately  after  .such- discoveries,  and  all  cotton  subseqaently  pro¬ 
duced  was  ginned-  within  the  affected  areas.  Cottonseed  moved  to 
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designated  mills  only  for  treatment  by  heat  upon  arrival.  Cotton 
moved  under  permit  to  designated  compressers  for  treatment,  and  other 
regulatory  procedures  were  administered  as  effectively  and  efficiently 
as  possible  under  the  circumstances.  In  the  newly  infested  south. 
Texas  areas  some  ton's  of  cottonseed  in  the  possession  of  app'roxi 

mately  2,700  individuals  were  treated  for  planting  this  spring, 
additional-  2, 500  tons  in  the  possession  of  growers  were  disposed  of 
through  feeding  or  sales  to  designated  oil  mills,  where  it  was  treated 
upon  arrival.  1,500  tons -of  seed  were  treated  by  cotton  breeders  in 
this  newly  infested  area  under  close  supervision  of  personnel  of  the 
division.  ' 

During  the  geason  of  1944-45,  l,04l-,922  bales  of  cotton  were  ginned 
at  694' gins  designated  and  under  permit  to  gin  cotton  produced  within 
the  regulated  area.  468, S63  tons  of  cottonseed  were  given  the  heat 
treatment,  in  .addition  to’  thetPnnage  heated  by  seed  breeders  and  for 
the  cotton  growers  mentioned  above.  A  total  of  5I  cottonseed  oil 
mills  were  under  dealer-barrier  permit.  S,46l  bales. of  linters  from 
the  Hepublie  pf  Mexico  were  vacuum  fumigated.  459j322  bales  of. cotton 
and  4,l44  bales  of  linters  were  compressed  at  12  compresses  operating 
under  dealer-carrier  perm.it  and  located  within  the.  regulated  area. 
Additional  progress  was  made  in  connection  swith  the  a^lnistering  of 
the  heat  treatment  of  cottonseed  in  the  older  infested ‘areas.  Inspec¬ 
tions  of  processing  plants  were  held  to  a  minimum,  in’ accordance  with  . 
necessary  conservation  of  mileage,  but  through  s-tudy  .And  the  institu-^- 
tion  of  a.  better  system  of.  checking  results,  efficiency  was  maintained 
in  these  old  regulated  areas.  A  total  of  23,179  inspections  were  made 
of  plants  and  premises  of  cotton  processors  in  the  regulated  areas.-  : 
under  dealer-carrier  permit,  exclusive  of- the  newly  infested  territory 
in  south  Texas. 

(3)  The  control  operations  have  for  their  object  the  reduction  in 
pink  bollworm  .popula.t  ions  by  cultural  methods  end  the  use  of  insecti¬ 
cides.  In  south  Texas  the  cot  ton  plant  will  remain  alive  and  continue 
to  fruit  throughout  the .  year  if  left  undisWrbed.  It  is,  therefore, 
necessary  to -destroy  ' the  cotton  plants  promptly  following  harvest  in 
order  to  eliminate  the  continued  breeding  of  the  pink  bollworm  late 
in  the  season  which  -results  in  a  marked  build  up  in  populations  and 
which  contributes  to  overwintering  of  the  larvae.  Consequently,  -the 
pink  ‘bollworm  program  in  south  Texas  and  adjacent  areas  in  Mexico  in¬ 
volves  prompt  ' destruction  of  the  cotton  stalks,’  following  harvesting 
of  the  crop  and  in  no  event  subsequent  to  a  specified  date  established 
by  State  regulation  in  Texas  and  by  competent  authority  in  Mexico-. 

.  During  past  crop,  season  the  State  of  Texas  issued  regulations  requir¬ 
ing  destruction  of  cotton  plants  at  dates  of  September  I5  or  latei^.' 
Continued  heavy  rains  which  usually  come  late  in  August  or  early -in 
September  have  prevented  the  farmers  meeting  the  dead-line  dates  be¬ 
cause  of  inability  to  go  into  the  cotton- fields  with .heavy  equipment 
used  in'  destroying  stalks  and  plovdng  but  the  roots.  The  advantage 
of  early  destruction  of  cotton  ■plAnts,  particularly  in  the  lower  Hio 
G-rande  Valley,  has  become  welt  recog-hlzed  however  that  the  date  for 
destruction  of  the  plants  subsequent  to  harvest  was  established  for 
the  1945  crop  as  of  August  3l*  7'he  cotton  acreage  involved  in  the 
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lovrer  Rio  Grande  Valley  of  Texas  is  approximately  275 1 000  acres  and 
there  is  an  estimated  200,000  acres  devoted  to  the  production  of  cotton 
in  adjacent  areas  of  Mexico. 

Apprppriate  dates  v:ere  established  for  the  destruction  of  cotton  stalks 
subsequent  to  the  harvest  in  the  remaining  counties  of  south  Texas 
located  outside  of  the  lower  Rio  Grande  Valley.  Heavy  rainfall  like¬ 
wise  has  previously  prevented  the  realization  of  the  program  in  these 
other  counties  in  south  Texas. 

The  control  program  in  the  Big  Bend  of  Texas  for  the  crop  year  19^5 
involved  the  application  of  the  new  insecticide  DDT  as  a  suppressive 
measure.  Several  applications  were,  made  at  intervals  durii^  the  season 
to  afford  an  opportunity  to  determine  the  results  of  large  scale  appli¬ 
cations  of  this  material  as  it  proved  to  be  very  effective  in  suppress¬ 
ing  the  pink  bollworm  and  on  the  basis  of  the  results  obtained  the 
usual  fall  clean-up  operations  were  omitted.  It  is  planned  to  make  use 
of  tills  insecticide  in  that  area  in  1946. 

The  spread  of  the  pink  bollv;orm  infestation  to  additional  counties 
in  south  Texas  during  the  late  summer  and.  early  fall  of  1944-  resulted 
in  adding  275*000  acres  of  cotton  land  on  which  pink  bollworm  control 
measures  had  to  be  inaugurated.  Consequently,  cultural  control  pro¬ 
grams,  including  cotton  stalk  destruction  to  create  a  host-free  condi¬ 
tion  in  sub-tropical  areas;  cotton  field  clean-up,  involving  the 
cutting,  raking,  piling  and  burning  of  cotton  stalks  and  shattered 
debris;  and  deep  plowing  are  now  being  practicted  on  approximately 
750,000  acres  in  areas  infested  or  exposed  to  pink  bollworm  infesta¬ 
tion.  By  far  the  greater  portion  of  this  acreage  is  in  the  infested 
area  of  Texas  lying  south  of  the  Southern  Pacific  railway.  The  Bureau 
is  active  in  connection  with  the  control  program  on  all  of  this 
acreage  and,  in  instances  where  infestation  creates  a  distinct  menace 
likely  to  result  in  spread  of  the  insect  to  new  areas,  the  Bureau 
participates  in  cooperation  with  the  State  and  local  growers  in  in¬ 
tensive  cotton  field  clean-up  or  other  measures  designed  to  suppress 
or  eradicate  the  insect. 

Partly  for  experimental  purposes  to  learn  more  about  the  use  of  DDT 
in  pink  bollworm  control  and. -partly  because  of  the  urgent  need  to 
reduce  pirJs:  bollworm  populations  in  the  lower  Rid  Grahde‘ Valley  area 
during  the  season  of  ;19^5t  several  applica;tions'  of  tM  s'  insedtioide 
were  .'made  in  fields  which  were  believed  to  be  more  heavily  infested 
on  the  basis  of  early  season  inspections.  VJhile  DDT  is  not  parti cula-r- 
ly  effective  against  the  boll  weevil  a.nd  certain  other  cotton  insects, 
it  affords  for  the  first  time  an  insecticide  which  may  be  used  against 
the  pink  bollworm  lAdth  reasona.ble  expectation  of  successful  results. 

Eraldication  of  wild  cotton  in  Florida  for  protection  of  the  cultivated 

cotton  from,  pink  bollworm:  It  is  the  purpose  of  the  work  performed 
under  this  project  eventually  to  erp-dicate  the  pink  bollworm  in 
southern  Florida  through  the  elimina.tion  of  wild  cotton  which  serves 
as  its  host  in  that  area,.  This  will' remove  a  distinct  hazard  in 
connection  with  the  possible -.  spread  of  the  pink  bollworm  to  the  main 
cotton  belt  of  the  United  States. 
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The  vrild  cotton  grows  continuously  throughout  the  year  and  it  is 
necessary  to  conduct  intensive’  siirveys  of  areas  closely  adjacent  to 
those  vrh ere  wild  cotton  is  knoiArn  to  he  present.  This  is  particularly 
essential  in  south  Florida  where  the  tropical  hurricanes  occur 
periodically  and  which  in  the  past  have  been  Icnown  to  spread  mature 
wild  cotton  bolls  and  open  locks  of  seed  cotton,  thereby  starting  a 
growth  of  these  plants  in  ayeas  formerly  free  of  them.  So  long  as 
wild  cotton  bolls  are  permi.tt.ed  to  mature  and  open  there  is  a  strong 
likelihood  of  dispersal  of  seed  to  new  areas.  There  are  hundreds  of 
miles  of  shoreline  on  the^^raainland  of  Florida  and  on  the  Keys  or  islands 
in  the  Bays  on  which  wild-,cp,iton  thrives.  It  is  necessary  because  of  . 
the  tropical  vegetation  t,o.  cover  the  area  in  a  very  intensive  manner 
with  trained  scouts  on  foot.  Progress  of  scouting  is  extremely  slow  . 
due  to  the  necessity  of  cutting  through  heavy  undergrowth  to  reach  the 
natural  clearings  where  the  wild  cotton  plants  flourish.  Of  the 
plant’s  removed  in  the  fiscal  year  19^5  somewhat  more  than  S,000  carried 
mature  bolls  as  compared. w;|th  more  than  25,000  having  mature  bolls  in 
the  year  immediately  preceding. ' 

It  is  proposed  to  conduct  an  intensive  survey  of  all  areas  adjacent 
to  known  locations  of  wild  cotton.  Particular  emphasis  will  be  given 
to  a  most  thorough  coverage  of  the  areas  which  have  been  visited  by 
tropical  hurricanes  during,  the  pa.st  several  years.  New  trails  will 
have  to  be  cut  and  undergrowth  cleared  away  in  order  to  reach  almost 
inaccessible  area.s  in  which  seed  may  have  been  carried  by  wind  or 
high  water.  In  order  to  prevent  fruiting  of  wild  cotton  the  areas 
must  be  covered  and  recovered  during  the  course  of  the  year.  'If  .too 
long  a  period  elapses  between  the  last  cleaning  in  the  late  spriig 
and  resumption  of  the  work  in  the  fall  a  crop  of  wild  cotton  bolls 
will  be  produced,  mature  and  shed  seed  cotton  on  the  ground,  resulting 
in  a  new  crop  of  seedling  plants.  It  is  planned  to  cover  alL  of -the 
area  three  times  each  year,  digging  or  pulling  out  the  plants  before 
sufficient  time  has  been  allowed  them  to  produce  bolls.  All^of-•this 
involves  the  organization  of  small  crev;s  of  scouts,  larger  crews  of 
laborers,  and  their  transportation,  and  maintenance  in  areas  ■remote 
fr^m  the  populated,  areas  of  '  the;. State. 

Important  .obstacles  in  this  work  have  been  that  the  work  in  south 
Florida  Is  limited  at  the  beginning  of  the  season  by  excessive 
moisture  apd  the  work  is'  obliged  to  be  terminated  before  unfavorable 
vreather  begins  in  the  spring  because  of  the  prevalence  of  pest 
mosquitoes.  It  is  believed  that  progress  made  in  .c ontrolling  annoy¬ 
ing  mosquitoes  will  enable  us  to  prolong  the  season  until  the  coming 
of  the  rains  makes  further  seasonal  work  impracticable. 

Cooperation  with  the  Mexican  G-overnment  to  control  pink  bollvrorm 

infestations  to  prevent  spread  into  the  United  States;  The  purpose  of 
this  vrork  is  to  prevent  spread.  of.j.the^pi^k  bollworm  to  additional  areas 
of  the  United  States  by  securing/ eiiective  possible  cooperation  with 
the  Mexican  Department  of  Agriculture  and  local  agencies  in  carrying 
on  more  extensive  and  comprehensive  programs  in  connection  with 
suppression  of  the  pink  bollworm  in  Mexican  areas. 
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It  has  "been  reliably  estimated  that  above  90^  the  pink  bollworm 
population  in  the  cotton  on  the  North  American  Continent  is  to  be 
found  in  the  Laguna  and  Delicias  cotton-growing  regions  of  Mexico. 

The  creation  of  a  host-free  period  in  the  Border  area  of  the  United 
States  v^ould  largely  be  nullified  if  the  Mexican  authorities  permitted 
their  growers  to  allow  cotton  to  continue  growing  and  breeding  pink 
bollworns.  It,  therefore,  is  vital  to  the  United  States  that  Mexico 
apply  stringent  pink  bollworm  suppressive  measures.  Since^gth^  effort 
to  secure  greater  cooperation  between  the  two  governments/,  tnere  has 
been  progress  in  the  control  program  in  effect  in  the  two  countries. 

As  this  develops,  the  value  of  the  work  conducted  solely  on  the 
American  side  of  the  Border  is  expected  to  increase.  In  general  the 
problems  of  controlling  'the  pink  bollworm  in  the  two  countries  closely 
parallel  each  other,  vrith  the  very  distinct  difference  that  practically 
all  of  the  important  cotton-growing  areas  of  Mexico  are  already  in¬ 
fested  whereas  only  about  5^  of  the  United  States  cotton  area  is  in¬ 
fested. 

The  plan  noxir  being  followed  in  Mexico  involves  the  use  of  trained 
employees  of  the  Bureau,  not  only  in  the  areas  immediately  adjacent 
to  the  Border  but  in  the  great  cotton-producing  regions  further  south 
which  complicate  control  along  the  Border.  Bureau  employees  work, 
directly  with  approuriate  national  and  local  Mexican  officials  in  all 
phases  of  pink  bollvrarm  control  including  educational  work  with 
grovrers  and  processors. 

10.  Transit  Inspection 

Oeneral  Statement;  Inspection  is  conducted  at  transportation  centers 
throughout  the  country.  At  principal  transportation  centers  operations 
are  on  r,  year-around  basis  while  seasonal  work  is  conducted  at  certain 
other  points  where  the  volume  of  v;o:i;;k  is  heavy  during  a,  particular 
shipping  season.  While  most  of  the  inspectors  are  on  the  Federal  rolls, 
cooperating  agencies  in  the  States  usually  assign  about  12  men  to 
assist  in  this  work.  Substantial  assistarice  is  also  given  by  the 
cooperation  of  several  thous'and  mail,  express,  and  freight  employees 
who  watch  for  shipments  of  restri cted  mat erials  and  hold  them  for 
examination  by  the  inspectors. 

Assignments  are' f requently  changed,  new  stations  opened,  or  old  ones 
discontinued  to  meet  the  inspection  requirements  occasioned  by  changes 
in  quarantines  or  in  regulated  areas. 

Inspection  program;  More  than  2,600,000  shipments'  of  plants  and 
other  articles,  the  interstate  movement  of  which  is  regulated  by 
Federal  domestic  plant  quarantines,  were  inspected,  during  the  fiscal 
year  1945,  at  20  transit  inspection  stations  located  at  the  most 
strategic  redistribution  centers  of  common  carriers. 

Through  May  31  of  that  fiscal  year,  1,77S  violations  of  seven  of  the 
nine  Federal  domestic  plant  quarantines  were  found.  Some  of  these 
were  inspected  and  allowed  to  proceed  upon  determination  that  no  pest 
hazard  was  involved  and  others  I'^^urned  to  the  shipper  if  inspection 
was  impractical  or  a  def inite/ nazard  was  found  to  be  present.  Twenty-five 


-  37? 


shipments  were  found  to  he  moving  in  violation  of  the  regulations 
governing  the  movement  of  plants  into  the-  District  of  Columbia  and 
630  shipments  reported  to  state  pest  control  officials  as  apparent' 
violations  of  state  nursery  inspection  or  other  plant  pest  regulation. 

During  the  past  year,  it  has  been  possible  for  transit  inspectors 
at  6  stations  to  cooperate  with  the  Division  of  Foreign  Plant  Quaran¬ 
tines  in  the  inspection  of  airplanes  of  foreign  origin  and  overseas 
soldier  mail.  The  recent  establishment  of  several  inland  points  of 
first  call  for  airplanes  of  foreign  origin  and  the  great  increase  in 
soldier  mail,  coupled  with  the  manpower  shortage,  has  complicated 
the  problem  of  inspection  of  these  important  potential  sources  of  pest 
introduction. 

As  a  result  of  an  outbreak  of  Mexican  fruitfly  in  citrus  groves  in  the 
Lower  Rio  Grande  Yalley  of  Texas  during  the  spring  months  of '19^5> 
sterilization  of  grapefruit  wa.s  required  as  a  condition  of  movement. 

To  assist  in  the  prevention  of  movement  of  unsterilized  grapefruit 
the  staff  of  transit  inspectors  was  increased  at  Houston,  the  most 
important  redistribution  center  for  frait  moving  from  the  areas  regu¬ 
lated  on,  account  of  the  Mexican  fruitfly. 

In  July  and  August  of  19^4,  during  the  period  when  certification  is 
required  on  fruits  and  vegetables  moving  via  refrigerator  cars  and 
motor  trucks  from  the  heavily  infested  Japanese  beetle  regalated 
area,  inspection  vras  conducted  at  two.  important  interchange  yards  in 
Ohio  through  vrhich  refrigerator  cars  from  that  area  move.  One  thousand 
one  hundred  and  seventy-nine  refrigerator -carloads  of  produce  destined 
to  185  cities  in  22  states  were  inspected.  Forty-six  carloads  con¬ 
signed  to  29  cities  in  9  states  were  found  to  be  moving  in  violation 
of  the  regulation.  Treatment  was  required  before  these  cars  were 
allowed  to.  proceed. 

The  progrpjn  for  the  current  year  includes:  (l)  Increase  where  possible 
in  cooperation  with  the  Division  of  Foreign  Plant  Q,uarantines  the  in¬ 
spection  of  soldier  mail  and  planes  of  foreign  origin  at  inland  points; 
(2)  assignment  of  inspectors  permanently  to  all  strategic  point.s  wherever 
possible  within  the  limit  of  available  funds;  (3)  resumption  of  in¬ 
spection  of  refrigerator  carloads  of  produce  from  the  heavily  infested 
Japanese  beetle  regulated  area  at  important  interchange  yards  during 
the  summer  of  1945. 
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ApproT^riation  Act,.  19^6  .  $1,027,000 

First  Deficiency  Appropriation  ACt,  19^6  . +  187, 5*^^^ 

Anticinated  supplemrntal  for  additional  costs  due  to 

the  Federal  Einnloyees  Pay  ACt  of  19^5  .  -t-  240,000 

Total  anticinated  available,  19^6  .  1 ,^5^, 5^0 


Budiset  estimate,  19^7  . .  •  .  l,I77,QOO 

Chaneie  for  19^7: 

Overtime  decrease  .  -  98,^00 

Other  decrease  .  -  179 , IQQ  -  277,9^^ 


PR0J3CT  STaTEMMT 


Project 

1945 

1945 

(estimated) 

1947 

(estimated) 

Increase  or 
decrease 

1.  Import  and  permit 
service  . 

26,023 

28,400 

28,500 

100 

2.  Inspection  at  ports 

of  entry  of  olants 
and  plant  products 
regulated  by  plant 
quarantines  . 

725,704 

1,291.700 

1,112,500 

-  179,200 

3.  Certification  of 

exports  . 

29.766 

36 , onn 

36,000 

4.  Overtime  pay  . 

137,471 

98,400 

-  _ 

-  98,400 

Covered  into  Treasury  as 
miscellaneous  receipts. 
Public  Law  529  . 

128 

Unobligated  balance  .... 

4,088 

_ 

—  — 

_  „ 

Total  available  . 

923,180 

1,454,500 

1,177,000 

-  277,500 

Transferred  to  "Salaries 
and  expenses,  insect 
and  plant  disease  con- 
tro"> "  . 

+34,000 

Anticipated  supnle- 
mental  .  . 

-  240,000 

Total  estimate 
or  appropriation 
(1*^45  adjusted  for 
comparab-i  lity) . 

957,180 

1,214,500 

1,177,000 

iitcheasss  or  decreases 

The  net  decrease  of  $277,5'^0  int-this  item  for  19^7  consists  of  the 
$98,400  decrease  for  overtime,  and  the  following: 

(1)  An  increase  of  $100  under  the  project  "Imnort  and  permit  service" 

for  -placing  on  a  full  year  basis  in  19^7  within-grade  salary  advance¬ 

ments  which  are  estimated  to  he  in  effect  for  only  a  part  of  the 
fiscal  year  1946.  ~~~~~~ 
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(2)  A  net  decrease  of  $179t^O*^  under  the  project  "  Inspection  at  ports 

of-  entry  of~  Trlantg  and  plant  products  regulated  by  plant  qua.rantine" 

comoospd  of:  . 


(a)  A'  dgcrease  of  $187,50^  <3.ue  to  the  fact  that  the  estimate 
‘  does  irot  T)rovidg  for  the  co'ntinuance  in  19^7  of  Q-  19^6  supole- 
mental-  aooropr iation  in  this  amount,  i'he  Pir  st'  Deficiency 
jiopropriation  ACt,  19^6,  approved  Decembpr  28,  ’19^5»  contained 
a  supolenental  aporoor iation,  of  $187', 50D  which  was  occasioned 
«  hy  uTi^ent  inspection  problems  arising  from'  the  return  to  the 
United  States  of  military  personiiel  and  equi-oment,  a  heavy 
volume  of  soldiers'  mail,  and  the  development  of  post-xirar 
transoortation  and  com  fierce. 

(b)  .an'  increase  of  $8,300  for  placing  bn  a  full-year  basis  in 
1947:  within-grade  salary  advancements  which  are  estimated  to  be 

in  effect  for  only  a  part  of  the  fiscal  year  19467 


(Continued  on  next -pa^e) 
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WORK  UNDER  THIS  APPROPRIATION 

Objective:  To  protect  agriculture  by  administering  plant  quarantines  and 
regulatory  orders,  issued  under  the' Insect  Pest  Act  of  I905,  the  Plant 
Quarantine  Act  of  1912,  as  amended,  and  the  Mexican  Border  Act  of  19^2, 
to  nrevent  the  entry  of  insect  pests  and  plant  diseases  from  foreign 
countries,  Puerto  Rico,  and  Hawaii  and  control  and  safeguard  the  entry 
of  plants,  plant  products,  and  other  articles  v;hich  may  carry  such  pests. 

The  Problem  and  its  Significance:  The  estimated  average  annual  loss 
from  introduced  foreign  insect  pests  of  plant  and  plant  products  is 
$1,500,000,000.  This  figure  does  not  include  huge  annual  losses  from 
introduced  fungous,  bacterial,  and  virus  diseases  of  plants.  It  is 
important  that  every  practical  effort  be  made  to  prevent  the  introduc¬ 
tion  and  establishment  of  additional  foreign  plant  pests  which  could 
•further  impede  the  production  of  food  supplies,  essential  crops,  and 
the  agriculture  of  the  country  as  a  whole. 

World  commerce  has  been  completely  changed  by  the  war,  and  current 
conditions  impose  new  problems  of  foreign  plant  quarantine  enforcement. 
In  addition  to  the  rapid  return  of  commercial  shipping,  there  continues 
a  heavy  movement  of  the  shios  and  aircraft,  troops,  and  supolies  of 
the'  armed  forces.  The  exigencies  of  th"  latter  movements  create  a 
set  of  problems  peculiar  to  the  situation  which  necessitate  intensive 
supervision  of  the  personnel  and  work,  and  constant  adjustment  of  em¬ 
phasis  to  meet  the  changes  occurring  from  day  to  day. 

General  Plan:  Under  the  Plant  Quarantine  is.ct  most  kinds  of  plant  propa¬ 
gating  materials,  fruits,  vegetables,  cotton  Tint  and  related  products, 
cereals,  etc.,  may  be  imported  only  under  permit,  subject  to  inspection, 
and  in  some  instances  supervised  disinfection,  sterilization,  etc.,  at 
the  ports  of  entry.  In  Hawaii  and  Puerto  Rico,  the  movement  of  certain 
plants  and  plant  products  to  the  mainland  is  siper vised,  and  certain 
products  are  treated  under  supervision  for  the  prevention  of  the 
movement  of  injurious  pests  with  these  products.  The  work  is  organ¬ 
ized  under  two  general  headings  (a)  Import  and  Permit,  and  (b)  Port 
Inspection. 

During  the  fiscal  year  19^6,  cooperation  from  States  and  territories 
will  amount  to  $232,800,  the  major  contribution  being  from  California 
and  Florida , 

Progress  and  Current  Program: 

1.  Import  and  permit  service:  Conditions  resulting  from  the  war  con¬ 
tinue  to  make  it  necessary  to  arrange  on  short  notice  for  emergency 
.  entry. of  various  cargoes.  The  special  arrangements  include  the 
minimum  essential  phytosanitary  safeguards  which  frequently  require 
unusual  methods  of  handling,  treatment,  and'routing.  The  year  19^5  ’ 
marked  the  beginning  of  some  .commerce  not  directly  associated  with 
the  war  effort  or  its  aftermath,  accompanied  by  increased  interest 
in  the  commercial  importation  of  plants  arid  plant  productSt  the 
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entry  of  which  is  regulated  hecause  of  pest  risk,  Americans 
overseas  include  plant  lovers  and  others  interested  in  plants; 
the  steady  flow  of  plant  material  being  sent  to  the  United  States 
by  OT  for  personnel  in  the  armed  services  involves  considerable 
pest  risk  and  emphasizes  the  heed  for  plant  quarantine  activities. 

By  simplification  of  permit  procedures  the  plant-  quarantihe  clear¬ 
ance  of"  importations  of  restricted  plants  and  plant  products  has 
been  expedited  upon  their  arrival  in  this  country.  These  changes 
are  of  particular  benefit  to  the  importers  and  to  the  Government 
as  they  eliminate  delaj'-s,  ^o  further  expedite  entry  and  reduce 
correspondence  to  the  minimum,  provision  has  been  made  for  the 
issuance,  under  emergency  conditions,  of  certain  types  of  permits 
at  the  ports  of  entry  in  connection  with  work  performed  under  the 
project  "Inspection  at  Ports  of  Entry."  In  anticipation  of  further 
increases  in  importations  several  leaflets  were  prepared  in' 1945 
containing  helpful  sugg-'^stions  to  the  importers,  which  will  'benef it 
the  importing  public  by  making  available  the  experience  of  others 
in  suitable  methods  of  packing  and  shipping. 

2.  Inspection  at' ports  of  entry;  Developments  under  this  project  are 
discussed  on  a  functional  basis,  which  for  the  immediate  present 
at  least  seems  more  significant  than  the  geographical  treatment 
used  in  some  previous  years. 

Airplane  inspection;  Safeguarding  against  the  risk  of  entry  of 
injurious  foreign  insect  pests  and  plant  diseases  with  airplanes 
arriving  from  abroad,  and  against  the  spread  of  destructive  plant 
pests  from  Hawaii  and  Puerto  Rico  to  the  mainland  by  means  of 
airplanes,  was  a  major  problem  in  1945  and  is  continuing  as'  a 
major  problem  in  1946.  Inspection  of  airplanes  from  foreign 
countries  increasp-d  112  percent  over  1944  and  there  was  a  6l  per¬ 
cent  increase  in  airplane  inspections  for  the  first  quarter  of 
1946  over  the  last  quarter  of  1945.  "^he  number  of  airplanes 
inspected  in  Hawaii  prior  to  their  departure  for  the  mainland  in 
1945  was  forty-six  times  the  number  inspected  in  1942,  and  the 
current  rate  of  increase  in  this  activity  is  illustrated  by  the 
13  percent  increase  in  th^  first  quarter  of  1946  over  the  last 
Quarter  of  1945.  The  total  of  54,000  airplanes  inspected  in  1945 
was  30,167  greater  than  in  1944,'  Airplane  inspection  during  1945 
required  the  staffing  of  six  airports  previously  without  this  ser¬ 
vice,  including  the  inauguration  of  inspection  activities  in 
Alaska  due  to  the  volume  of  air  traffic-  arriving  in' the  Territory. 

The  importance  of  airplane  inspection-',  which- is  ca.rried  on  at 
maritime,  Canadian  and  Mexican  Border  'ports,  and  in  Alaska,  Hawaii, 
and  Puerto  Rico,  is  illustrated  by  the  finding  of  potential  'pe st- 
bearing  plant  material  on  7,299  airplanes  arriving  from  foreign 
countries  in  1945.  i^his  \<ia.s  despite  the  efforts  of  Army,  Navy, 
and  civilian  agencies  to  prevent  carrying-  such  material  on  air¬ 
planes.  The  importance  of  this  inspection  i-s  further  illustrated 
by  the  fact  that  two-^thirds  of  the  airplane  arrivals  from  foreign 
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countries  landed  on  airports  in  the  southern  portion,  of  the  United 
States  where,  if  they  carry  pests  of  tropical  and  subtropical 
origin,  the  conditions  for  successful  establishment  of  introduced 
foreign  insects  and  plant  diseases  would  be  more  favorable.  Civil 
air  transport  is  on  the  increase  and  as  civil  traffic  replaces 
traffic  of  the  armed  forces,  the  burden  of  safeguarding  against 
pest  entry  rests  more- and  ^ore  with  the  plant  quarantine  service 
because  the  controls  administered  with  considerable  effectiveness 
by  the  armed  forces  will  be  absent  in  civil  traffic.  I'he  pre-flight 
inspection  in  Hawaii  of  planes  departing  for  the  mainland  not  only 
eliminates  delay  to  important  passengers  and  cargoes  upon  arrival 
on  the  mainland,  but  eliminates  at  origin  the  pest  risk  which 
might  otherwise  accompany  the  arrival  of  these  planes  in  the  con¬ 
tinental  United  States,  Among  the  pernicious  plant  pests  found 
in  airplanes  from  foreign  countries  were  the  Mediterranean  fruitfly, 
two  other  species  of  fruitflies,  and  the  pink  bollworra  of  cotton. 
Serious  plant -pests  of  Hawaii  were  frequently  prevented  from  moving 
from  Hawaii  to  the  mainland  through  the  pre-flight  inspection 
program. 

Mail  from  military  and  naval  personnel  abroad;  In  1945  the  plant 
quarantine  work  associated  with  mail  from  the  millions  of  Americans 
in  \iniform  stationed  in  foreign  countries  .expanded  rapidly.  Such 
mail  enjoys  unique  customs  and  postal  privileges  which  place  it, 
by  statutes,  in  a  class  apart  from  regular  mail  from  foreign  coun¬ 
tries.  Eegular  mail  is  examined  sufficiently  by  customs  officials 
to  insure  that  practically  all  )packages  containing  potential  pest¬ 
carrying  plant  material  are  referred  for  plant  quarantine  inspec¬ 
tion,  This  ass\irance  is  lacking  for  mail  from  service  .personnel. 
Because  of  special  laws  and  rulings  pertaining  to  mail  of  the 
armed  forces  only  a  very  small  part  of  it  receives  customs  examina¬ 
tion  sufficient  to  determine  whether  it  may  contain  prohibited  plant 
material.  Although  large  quantities  of  packages  of  this  class 
moved  through  to  destination  without  plant  quarantine  protection 
because  of  a  lack  of  plant . quarantine  Inspectors  to  examine  it, 
plant  quarantine  inspection  for  this  class  of  mail  was  provided, 
for  at  least  a  oart  of  1945,  at  all  of  the  principal  points  where 
such  mail  is  cleared  by  customs.  While  the  personnel  available 
inspected  only  a  part  of  the  huge  volume,  they  examined  3,045,324 
packages,  an  increase  of  approximately  2000  percent  over  1944, 

There  was  a  74  percent  increase  in  the  number. of  mail  packages 
examined  in  the  first  quarter  of  1946  over  the  last  quarter  of 
1945.  Although  the  size  of  the  armed  forces'  establishments 
abroad  is  rapidly  shrinking^,  the  plant  quarantine  problem  is  more 
acute  than  during  the  war  period,.  The  personnel. abroad  now  have 
more  time  to  collect  and  send  home-  souvenirs  and  gifts  than  when 
fighting  and,  with  lifting  of  censorship,  there  .is  now  no  effective 
enforcement  of  Army  and  N.avy ■  directives  against  .inclusion  of  pro¬ 
hibited  plant  material  in  mail  packages.  The  responsibility  for 
safeguarding  against  pest  entry  with  this  class  of  mail  rests, 
therefore,  almost  entirely  with  the  plant  quarantine, service. 


The  inspection  of  mail  from  members  of  the  armed  forces  abroad 
attains  its  greatest  vol’ome  at  maritime  and  Canadian  Border 
ports  although  inspections  in  Hawaii  help  to  reduce  the  load 
at  other  ports  and  also  the  pest  risk.  Among  the  nests  found 
in  the  course  of  parcel  post  examination  v;as  . the  pink  bollworm 
of  cotton,  which  in  some  instances  was  addressed  to  the  cotton¬ 
growing  areas  of  the  South,  a  destructive  bamboo  borer,  the 
flag  smut  of  wheat,  and  seven  other  rusts  and  smuts  of  cereals 
which  could  represent  new  physiologic  races  of  tremendous  im¬ 
portance  if  established  in  the  United  States. 

Enforcement  of  the  Mexican  Border  Act ;  The  regulation,  inspec¬ 
tion,  and  fumigation,  when  necessary,  of  freight  cars  crossing 
into  the  United  States  from  Mexico,  as  provided  by  the  Mexican 
Border  Act,  include. the  problem  of  preventing  the  entry  of  serious 
plant  pests  without  unduly  impeding  traffic.  Acute  shortages  of 
motive  equipment,  aggravated  by  traffic  congestion,  combine  to 
intensify  this  problem.  Under  normal  prewar  conditions  the  chief 
concern  of  the  inspection  personnel  was  to  see  that  returning 
freight  cars  were  uncontaminated  with  pink  bollworm-inf ested 
cottonseed  a,nd  other  pest-bearing  materials.  Currently,  however, 
American  railway  cars  dispatched  to  Mexican  destinations  are, 
because  of  car  shortagps,  being  used  in  Mexico  to  haul  all 
mapner  of  unacceptable  agricultural  products,  and  returning  equip¬ 
ment  has  been  found  fouled  with  such  pest-bearing  products  as 
potatoes,  mangoes,  peaches,  oranges  and  avocados.  These  materials 
have  on  numerous  'Occasions  yielded  such  formidable  plant  pests  as 
the  Mexican  potato,  weevil  and  the  Mexican  fruitfly.  The  number  of 
fiei^t  cars  inspected  in  1945  was  64,995  ^.nd  the  number  which 
reouired  fumigation  as  a  condition  of  entry  was  9»251.  .  The 
records  for  the  first  quarter  of  1946  as  compared  with  the  last 
quarter  of  1945  show  that  this  activity  is  continuing  on  about 
the  same  volume  level.  Ereight  car  congestion  in  the  yards  on 
both  sides  of  the  Border  at  the  several  railroad  crossings  is 
a  material  concern  to  the  operating  personnel  and  officials  of 
other  agencies  charged  with  the  traffic  between  the  two  countries. 
Plant  quarantine  inspectors  are  continuously  working  with  the 
representatives  of  other  agencies  to  coordinate  plant  quarantine 
enforcement  with  traffic  schedules  to  expedite  the  flow  of  frei^t 
cars  from  Mexico, 

Improved  highways  leading  into  Mexico  from  several  Mexican  Border 
ports  are  contributing  to  a  rapid  expansion-  of  tourist;  traffic 
with  that  country.  Immediately  following  the  lifting  of  gasoline 
rationing  there  was  an  increase  of  600  percent  in  thp  volume  of 
tourist  traffic^over  the  cqrresponding  period  of  the  preceding 
year  at  one  port  alone,  which  is  indicative  of  the  great -increase 
in  this  type  of  traffic  that  is  beginning  to  mark  the -po.stwar  era. 
Tourist  automobiles  and  baggage  freauently  include  fruits,  mapy 
'Of  which  have  been  found  infested  with  a  variety  of  fruitflies, 
•weevils,  plant  diseases,  and  other  pests  new  to  the  agricul'ture  of 
this  country.  There  was  an  increase  of-  eight  percent 'in-  the  total 
number  of  inspections  of  automobiles  and  other  vehicles  entering 
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from  Mexico  in  the  first  quarter  of  1946.  as  compared  with  the 
last  quarter  of  1945,  All  of  the  larger  Border  ports  have  air¬ 
ports  caoahle  of  handling  large  transport  planes,  and  passenger 
and  air  express  traffic  from  Mexico  and  countries  to  the  South 
continues  to  expand.  As  the  airlines  add  new  equipment  the  rate 
of  expansion  accelerates. 

Other  related  work  performed  in  1945  included  the  Inspection  of 
5,390  Pullman  and  passenger  coaches  arriving  from  Mexico  and 
4^711.9^491  other  vehicles.  In  cooperation  with  customs,  930,5^5 
pieces  of  "baggage  were  examined  for  prohibited  plant  material. 

Such  pests  as  the  pink  "bollworm,  fruitfly,  avocado  weevil,  and 
ixhknown  but  potentially  Important  coleopterous  larvae  associated 
with  contraband  agricultural  material  from  these  sources  might 
easily  have  been  the  means  of  establishing  additional  plant  pests 
in  this  country,  Furthermore,  millions  of  small  lots  of  fruits  and 
vegetables,  purchased  in  Mexico  for  local  consumption  on  the 
American  side,  were  also  inspected  for  plant  pests.  This  required 
large  outlays  of  inspector-hours,  particularly  at  the  larger  ports. 
Among  the  economically  important  plant  pests  prevented  from  enter¬ 
ing  were  a  'destructive  potato  v^evil,  a  bean-pod  borer  which  also 
attacks  alfalfa,,  the' Mexican  fruitfly,  a  iepidopterous  larva  which 
is  extremely  destructive  •  to  tomato  fruits,  .and  two  species  of 
whitef lies  whidi  attack  subtropical  plants. 

Ship  inspection;  The  cessation  of  hostilities,,  redeployment  of 
troops,  return  of  personnel  of  the  armed  forces,  return  of  military 
and 'Paval  equipment,  and  the  resumption  of , civil  traffic  and  com- 
.merce  continue  to  require  maximum  effort.s  to  maintain  effective 
plant  quarantine  protection  at  the  maritime  ports  of  entry.  The 
resumption  of  civil  trade  and  traffic,  together  with  the  needs  of 
the  armed  forces,  is  maintaining  the  demand  for  plant  quarantine 
protection  at  an  all-time  high  level  for  inspection  at  maritime 
ports.  In  1945  ship  arrivals  increased  30  percent  over  1944, 
making  a  total  I6  percent  greater  than  the  average  of  the  10  years 
preceding  the  war,  A  total  of  35 §19^  ships  were  inspected  out  of 
35,555  which  arrived.  -Six  thousand. and  fifty-seven  ships  were 
foxmd  to  be  carrying  prohibited  plant  material,  all  of  which  Is  a 
potential  pest  carrier.  Ship  inspections  increased  over  40  per¬ 
cent  from  the  8,771  inspected  in  the  last  quarter  of  1945  to  the 
12,331  inspected  in  the, first  quarter  of  1946,.  Among  the  pests 
found  in  this  material,  were  the  Mediterranean  and. Mexican  fruit- 
flies,  two-  other  species- of ..  fruitf  lies,  the  West  Indian  beanpod 
borer;  and  a  weevil  which  attacks  coconuts.  Several  serious  dis¬ 
eases  of  fniits  and  vegetables  were  collected  from  the  ships’ 
stores.  '  'The  disposal  of  garbage  likely,  to  .present  risk  of  spread 
of  foreign  plant  pests  is  likewise  a  serious  problem.  The  lively 
and  rapidly  expanding- movement  of.  ships  between  Hawaii  and  the 
Pacific  Coast  is  placing  an  increa-singly  heavy  demand  for  plant 
quarantine  protection ! against  pest  spread  from  Hawaii,  Such 
.notorious  pests  as  the  Mediterranean  fruitfly,  the  melon  fly,  the 
bean-pod  borer,  the  mango  weevil;,  -and  the  pink  bollworm  of  cotton 
are  among  those  stopped' in  movement,  from  Hawaii  to  the  mainland  by 
this  activity. 
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Cargo  inspection;  The  fiscal  year  1945  was  marked  'by  further 
raoid . expansion  of  wartime  commerce,  with  carriers  and  cargoes 
arriving  in  this  country  in  increasing  numbers  to  meet  this 
Nation’s  needs  for  home  requirements  and  its  commitments  in 
supplying  the  great  military  and  naval  establishments  of  the 
Allies  abroad,  and  in  assisting  liberated  peoples.  The  gradual 
substitution  of  peacetime  for  wartime  commerce  characterizes  1946 
and  continues  to  place  an  increasingly  heavy  demand  on  existing 
personnel  for  plant  pest  protection  at  the  ports. 

During  the  fiscal  year  1945  importations  inspected  for  plant  quaran¬ 
tine  purposes  included  in  round  figures  11,000,000  containers  and 
5,600,000  pounds  of  fruits  and  vegetables,  and  57,500,000  bunches 
of  bananas;  426,000  bales,  1,070,000  containers,  and  53i700»000 
pounds  of  cotton  lint,  linters,  bagging,  cottonseed  cake  and  meal, 

.and  other  cotton  oroducts;  10,700,000  bushels,  635,000  containers, 
450,000  pounds  of  fibres  and  cereals;  as  well  as  large  quantities 
of  nursery  stock,  seeds,  and  other  plant  products  enterable  subject 
to  inspection. 

Among  the  plant  materials  fumigated  or  otherwise  safeguarded  by 
treatment  were  197,000  bales  of  cotton  lint,  linters,  etc.,  and 
930,000  pounds  of  cottonseed  cake  and  meal  contaminated  with  un¬ 
crushed  cottonseed;  1,900,000  units  and  5,650  containers  of  olants, 
bulbs,  roots,  and  other  plant  propagating  materials  on  account  of 
infestations  of  infections  by  plant  pests. of  economic  importance. 

Vfe evil- inf estf^d  vetch-contaminated  straw  jackets  around  wine  and 
liquor  bottles  arrived  during  the  year  in  small  quantities  despite 
effective  steos  to  correct  the  situation  which  is  due  to  conditions 
Arising  out  of  the  war.  The  insects  infesting  the  seeds  in  the 
wild  vetch  are  not  known  to  occur  in  this  country  and  are  regarded 
as  a  serious  potential  hazard  to  the  vetch  culture  of  the  United 
States.  It  was  necessary  to  fumigate  4l,000  cases  of  imported 
beverages.  '  I 

A  nev;  problem  is  arising  in  providing  plant  quarantine  protection 
for  the  Uuited  States  with  the  return  of  equipment  by  the  armed 
Forces,  which  is  fouled  with  plant  litte.r  and  other  debris  capable 
of  bringing  injurious  plant  pests  to  this  country.  Liaison  has 
been  established  with  the  Army^and  Havy  to  study  the  problem  and 
work  out  the  details  of  providing  adequate  protection  as  occasion 
arises.  The  full  extent  of  this  problem,  in  terms  of  inspector- 
hours  required  to  meet  the  eme.rgericy,  is  yet  to  be  determined. 

The  development  jf  a  method  of  treating  citrus  and  mango  fruits 
to  eliminate  pest  risk  has  been  made  available  for  'these  fruits 
if  offered  for  import  from  Mexico,  Where  the  treatment  authorized 
is  applied  in  the  plants  that  may  be.  approved  in  the  interior  of 
Mexico  the  approval  and  supervision  of  treatment  will  be  by  inspec¬ 
tors  employed  by  the  Bureau.  The  transportation  and  per  diem  costs 
Incident  to  'approval  of  the  treating  plants  and  supervision  of  the 
treatment  is  to  be  paid  „by  other  agencies  o‘n , an.  agreement  basis. 
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'■.3.  Certification  of  exports;  The  following  tabulation  records  the 
volume  of  work  for  the  past  two  years: 

1944  1945 

1,716  2,198 

594,306  860,696 

40  37 

58  61 

29  26 

The  foregoing  tabulation  indicates  the  substantial  increases,  over 
1944,  of  22  percent  in  certificates  issued  and  45  percent  in  con-' 
tainers  certified,  A  single  certificate  may  cover  a  large  number 
of  containers  with,  for  example,  hundreds  of  small  packets  with 
different  kinds  of  seeds.  Inspection  of  such  shipments  may  require 
much  more  time  than  a  large  shipment  of  apples  or  pears,  and  is 
often  complicated  by  the  varying  requirements  nf  the  country  of 
destination  for  the  different  kinds  of  seeds. 

During  the  first  quarter  of  1946,  1026  certificates  were  issued 
to  cover  654,082  containers,  which  is  nearly  twice  the  volume  for 
the  first  quarter  of  1945. 

(e)  Special  Research  Fund,  Department  of  Agriculture 
(Allotment  to  Bureau  of-  Entomology  and  Plant  Quarantine) 

This  budget  schedule  covers  obligations  under  an  allotment  for  special 
entomological  research  projects  dealing  with  the  subjects  "bee  products 
in  relation  to  health."  and  "investigations  of  the.  properties  of  bee 
disease  organisms  and  be»  products." 

(f )  White  Pine  'Blister  Rust  Control,  Department  of 

■H.<.-;ri  culture 

(Bureau  of  Entomology  and  Plant  Quarantine) 

This  budget  schedule  covers  obligations  under  an  appronriat ion . (also 
involving-  the  Eores.t  Service  and  the  Department  of  the  Interior)  for 
leadership,  coordination,  and  technical  direction. of  white  pine  blister 
rust  control;  blister  rust  quarantine  enforcement,  and  cooperative 
blister  rust  control  on  State  and  privately  owned  lands, 

(g)  Emergency  Rubber  Project,  Department  of  Agriculture 
(Allotment  to 'Bureau  of  Entomology  and  Plant  Quarantine) 

This  bud, get  schedule  covers  obligations  during  1945  and  1946  for  en- 
tom.ological  research  and  advice  on  the  Emergency  Rubber  Project.  In 
viev.'  of  the  pending  liquidation  of  the  Project,  no  obligations  are 
contemplated  under  the  allotment  in  1947* 


No.  of  certificates  issued  .... 
No.  of  containers  certified  ... 
No.  of  commodities  certified  .. 
No.  of  countries  of  destination 
No.  of  ports  of  export  . 
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(h)  Emergency  Eund  for  the  President,  National  Defense 

(Allotment  to  Agriculture,  Bureau  of  Entomology  and 

Plant  Quarantine)  " 


This  "budget  schedule  covers  obligations  for  the  fiscal  years  19^5  and 
19^6  under  a  special  allotment  in  connection, with  the  prevention  of 
..insect  pest  infestations,  '  ' 

( i)  Working  Funds  '(Bureau  of  Entomology  and  Plant  Quarantine) 

This  'budget  schedule  covers  o'bligations  under  advances,  p\irsuant  to 
.Section  .6OI  of  the  Economy  Act  of  June  30»  1932,  for  services  performed 
for  various,  agencies  as  shown  in  the  following  statement  of  obligations 
under  supplemental  ftinds. 

,  .  STATEMENT  6e  OBLIGATION'S  UUDEP.  SUPPLElffilJTAL  FJNDS 
[1945  and  19^S  figures  include  overtime  costs] 


Special  Research  Eund;  Spe cial  : 

entomological  research  . : 

Allotment ;  Regular  item  for  White; 
Pine  Blister  Rust  Control;  : 

Leadership,  coordination,  and.  : 
technical  direction  of  white  : 
pine  blister  rust  control 
Blister  rust  quarantine  : 

■  enforcement  . . : 

Cooperative  "blister  rust  control 
on  State  and  privately  ow*ed  : 
lands  . : 

Total,  White  Pine  blister  rust 

control  . : 

Emergency  Rubber  project;  Entomo-: 
logical  research  and  advice  on  : 

guayule  rubber  . : 

Emergency  fund  for  the  President, : 
national  defense;  Emergency  : 

insect  pest  prevention . : 

Working  Funds  (Bureau  of  Entomo-  : 
logy  and  -Plant  Q,uarantine)  Ad-  : 
vances  from;  : 

Office  of  Scientific  Research  : 
and  Levelopment ;  Por  investiga¬ 
tions  on  methods  of  control  : 
for  insects  affecting  the  : 

■  armed  forces . '. . . 

■  War  Department ;  Army_Air  Porces, 
for  control  of  the  dog  fly  ; 
along  Pla.  Gulf  Coast  in  vicin¬ 
ity  of  air  training  stations.. 


Obligations 

1945 

Estimated 

obligations 

1946 

Estimated 

obligations 

191*7 

$  22,039 

$  21,923 

$  21,323 

• 

522,247 

588,820 

644,200 

11,815 

11,800 

11,500 

299,628 

900,943 

3.,  098, 411 

833.690 

1,501,563 

3,754.111 

9.31^ 

5,000 

— 

257.227 

3,0Q0 

-  - 

422,914 

.  182,732 

— 

135. S86 

106,440 

Ohligations 

1945 

Estimated 

ohligations 

1946 

Estimated 

ohligations 

1947 

X/orking  T’ands  (Bureau  of  Entomo- 
legy  andPPlant  Quarantine)  Ad- 

vances  from(cont’d) 

Commodity  (predit  Corporation: 

Eor  the  conduct  of  investiga¬ 
tions  of  methods  of  properly 
caring  for  grain  in  storage.. 

3,500 

2.836 

Total,  V/orking  funds . 

“W7300 

292,008 

_  - 

Total,  Ooligations  under  Supple¬ 
mental  Eunds  . 

$1,684,570 

$1,823,494 

$3,775.^311 

« 


(Continued  on  next  page) 
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(.j)  Control  of  Emergency  Out  “breaks  of  Insects  and  Plant  Diseases 

Appropriation  Act,-  19^3  .  . . .  $2,700,000 

Budget  estimate,  1947  . - . . 2 , SOP , 000 

Change  for  1947  ••  ■  :  .  ■  .  ' 

Overt.ime  decrease . . . .  -43,000  ,< 

Increase- to  maintain  appropriation  ■'  ”  '  ■ 

at  approximate  annual  average 
amount  of  past  appropriations, 
plus  increased  costs  due  to ■ 

Federal  Employees  Pay.  Act  of  ■ 

-  1945  . ,..., . *'. ..  +143,000  .• . ......'  +100,000 

PRO  JECf- -STATEIffllTT 


Project  '  .  ^  . 



1.  White  fringed  "beetle  contrd-l \ 

2.  Pear  psylla  control . :■ 

3.  Hall  scale  eradication  . . . ...  : 

4.  Grasshopper  and  Mormon  cricket  '» 

control  . .  . . . .  : 

5.  Armjntform  control  .  : 

6.  Chinch  "bug  control  . . : 

7. -,  Mole  cricket  control  . : 

8.  -  General  surveys  . : 

9.  Overtime  pay .  • 

Reserve  for  futurp' allotment  .  : 

Covered  into  Treasury  as  miscellane-  • 

ous  receipts,  Puhllc  Law’ 5 39  ^....  '* 

Uno'bligated- "balarjc  e  . 

Total  estimate  or  appropriation.  i 


;  1945  ■  ■ 

■  1946 

(estimat  ed) 

1947 

(estimated) 

'-$6,gO,-t49 

'$771,000 

— * 

'':'‘431',0Q0 

»  - 

5^.  113 

.  '  •  ‘55.000 

-  - 

944,085 

6i7.,.000 

_  _ 

15',  000 

4o4,'403 

50,000 

_  - 

44,457 

57.000 

_  _ 

159.703 

■  153..  000 

_  - 

226,858 

43,000 

_  - 

-  - 

508,000 

-  - 

1,000 

.  ^ 

— 

876,724 

«  — 

3,730,050 

2,700,000 

2 , 800 , 000 

(1)  It  is  not  practlca'ble  to  indicate  with  satisfactory  accura.cy  a  yea.r 
■  in  adva.nce  the  amounts  which  may  "be  required  for  specific  projects, 
since  the  amounts  to  "be  allotted  depend  largely  upon  factors,  in¬ 
cluding  weather,  that "cannot  he  predicted.  '  • 
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VrOEK  UNHER  THIS  iiPPROPRlATION 


This  appro Toriat ion  was  included  for  the  first  time  on  a  regular  fiscal 
year  basis  in  the  annual  Appropriatiorr  Act  for  'the  fiscal  year  1945  and 
has  since  continued  on:  that  •‘basis,  'For  practic'aT  O'perating  piirposes, 
however,  work  done  under  this  appropriation  is  conducted  on  a  crop  season 
"basis,  and  the  following  paragraphs  will  summarize  briefly  the  activi¬ 
ties  for  the  past  season,  including  certain  information  with  reference 
to  work  underway  at  the  present  time. 

Following  is  a  list  of  the  appropriations  which  have  been  made  for 
Emergency  Outbreaks  of  Insects  and  Plant  Diseases  since  the  program  was 
first  authorized' by  Public' Resolution  Ho.  20,  approved  April  6,  1937: 

Reference  to  Act  Amount 

Public  Resolution  Ho.  26, .approved  April  27,  1937  ...$1,000,000 


Public  Resolution  Ho.  55i  approved  July  IJ,  1937  ....  1,000,000 
Public  Resolution  Ho.  81,  approved  March  2,  1938  . . . 2,000,000 

Second  Deficiency  Appropriation  Act,  1938  .  700,000 

Pirst  Deficiency- Appropriation  Act ,  1939  . .  3,000,000 

Public  Resolution  Ho.  22,  approved  June  13,  1939  1,750,000 

First  Deficiency  Appropriation  Act,  1940  .............  2,500,000 

Second  Deficiency  Appropriation  Act,  1940  .  800,000 

First  Deficiency-Appropriation  Act,  1941  ............  2,225,000 

Sixth  Supplemental  national  Defense  Appropriation  . 

Act>  1942  . . . . . . .  1,750,000 

First  Deficiency  Appropriation  Act,  1943  3,722,000 

Department  ef  Agriculture  Appropriation  ACt;  1945'...  2,700,000 

Public  Law  Ho.  26,  approved  March  31,  1945  . . .  1,080,050 

Department  of  Agriculture  Aporopriation  Act,  1946  ...  2,700,000* 


*Available  to  June  30,  1946;  however,  it  may  be  necessary  to  request  a 
supplemental.. appropriation  to  provide-f or.  .aii  anticipated  increase  in  A 

operations  from  the  beginning  of  the  1946  field  season  until  July  1, 

1946. 

A  substantial  part  of  the .  funds  provided  by  these  several  appropriations 
in  the  past  have  been  used  to  enable  the  Department  to  cooperate  with 
States  in  combating  widespread  outbreaks  of  grasshoppers,  and  to  take 
active  large-scale  control  measures  against  the  Chinch  bug,  the  white- 
fringed  beetle,  the  Mormon  cricket,  and  the  pear  psylla.  Work  has  been 
•done  from  year  to  year  against  other  pests  reaching  outbreak  numbers 
and  threatening  extensive  crop  damage  or  spread  to  new  areas. 

Operations  against  the  white-fringed  beetle,  the  pear  psylla  and  the  Hall  ■ 
scale  have  developed  a  pattern  and  work  plan  which  has  not  clianged  f\inda- 
mentally  during  the  past  three  years.  The  accomplishments  of  the  past 
year,  and  the  current  program,  are  discussed  in  the  following  paragraphs,  r 
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Progress  and  Cnrrent  Program:  ^ 

!iQiite-f ringed  Ipeetle  control':  Scouting  and  delimiting,  inspections 
for  the  V/hite  -f ringed  bettle  were  made  between  and  beyond  infested 
areas  during  the  year  to  locate  any  new  infestations  of  ^the  beetles 
that  might  exist,  31 » 526  man-hours  being  devoted  to  the' work^,,  Some 
lU,4ll  acres  of  infestations  not  previously  known  to  exist,  Were  found 
making  a  total  of  l40, 000  infested  acres  in  the  States  of  Alabama, 
Florida,  Louisiana,  Mississippi  and  North  Carolina, 

Effective  insecticidal  control  was  aoplied  to  reduce  populations  of 
the  beetles  around  trade  centers,  railroad  yards,  amusement  centers, 
and  warehouses  and  processing  plants,  from  which  there  is  greatest 
hazard  of  spread,  ^/herever  appreciable  infestations  existed  in  cotton, 
peanuts,  or  other  crops,  the  marketing  of  which  might  present  a  hazard 
of  spread,  control  measures  were  aoplied  to  the  extent  necessary  to 
alleviate  this  hazard, 

•During  the  year  approximately  1,000,000  pounds  of  insecticides  were 
applied  to  ah  aggregate  of  68,702  acres.  Ihe  insecticides  were  applied 
with  dusters,  dilute  sprayers,  and  concentrated  sprayers.  The  results 
obtained  showed  marked- improvement  over  previous  years. 

Extensive  field  tests  were  conducted,  comparing  DDT  with,  cryolite  and 
calcium  arsenate.  The  materials  were  applied  as  dusts,  dilute  sprays, 
and  concehtrat«d  sprays.  Almost  without  exception  better  re  suit  s' -were 
obtained  where  DDT  was  applied  follovring  procedures  outlined  by’ , 
research  workers. 

To  cope  with'  manpower  shortages  and  effect  economies,  new  devices  were 
developed  for  application  of-  insecticides.  Tractor  mounted  bombina- 
tibn- spray  and  dust  machines  requiring  much  less  labor  to  treat'  in¬ 
creased  acreage  4re  in  effectiv*^  use  in  numbers. 

In  cooperation  with  state  agricultural  agencies,  C’oltural  crop  prac¬ 
tices  were  recommended  whereby  heavily  infested  portions  of  farms 
could  produce  profitable  winter  crops  such  as  oats  and  legumes  during 
the  season  when  crop  damage  is  least, ’  This  procedure  permits  of  cul¬ 
tivation  by  farmers  for  control  of  beetles  during  the  active  beetle 
season. '  During  the  1944-45  winter  nearly  2,000  acres  of  such  winter 
crops  were  produced. 

Especial  effort  was  extended  in  all  areas  to  cooperative  work 'with' 
producers  and  shippers -of  v/hite-f ringed  bettle  host -commodities -to 
devise  and  implement  sanitation  practices  by  which  their  products 
could  safely  move  to  market  with  least  inconvenience  to  them. 

Pear  psylla  control;  The  area  found  infestf'd  by  the  pear  psylla  in 
the  Pacific 'No rthv/est  in  1944  was  essentially  the  same  as  in  previous 
years,  except  for  some  northv/ard  extension  in  the  commercial  area  of 
Briti^  Columbia.  403  infestations  were  found  as  compared  to  only’ 
l40  in  1943.  This  is  believed  to  be  not  ah  actual  increase,  but  '' 


rather  a  larger  finding  resulting  from  a  marked  increase  in  the 
efficiency  in  survey  methods.  Also  of  importance  was  the  fact  :tha,t 
more-  than  three-fourths  of  the  1,944  infestations  were  in  Washington 
counties  having  practically  no  commercial  acreage  (Columhis,  Garfield, 
Stevens,  and  Whitman),  and  were  on  dooryard  or  home  orchard  trees. 

The  area  known  to  he  infested  was  extended  in  the  spring  of  1945  when 
several  infestations,  all  on  non-commercial  properties,  were  found  for 
the  first  time  in  Klickitat  Coirnty,  Washington, 

Most  of  the  survey  work  was  carried  on  hy  the  use  of  the' sticky  hoard 
pear  psylla  trap.  These  traps  have  repeatedly  revealed  infestations  so 
light  that  their  detection  hy  visual  scouting  would  have  been  very  un¬ 
likely.  A  further  ingjrovement  for  scouting  has  been  the  use  of  sticky 
paper  hands  placed  on  the  trunk  and  larger  hranche s  dijring  the  dormant 
period.  Bands  placed  on. trees  in  the  Entiat  Valley  in  November  1944, 
removed.'  early  in  the  spring,  and  examined  as  opportunity  offered, 
brought  to  light  a  number  of  infestations  in  that  area. 

The  program  of  spraying  against  the  pear  psylla  has  been  continued,  with 
some  modifications.  Eor  the  most  phrt,  the  dormant  spray  was  supplanted 
with  three  applications  during  the  summer  against  the  nymphs,  or  immature 
psyllas,  on  a  -15“day  schedule.  As  previously  the  sprays  were  applied 
to  all  commercial  plantings  by  the  growers  themselves,  with  material 
furnished  by  the  Bur'=au.  Non-commercial  plantings  were  sprayed  with 
Bureau  equipment.  This  program  appears  to  have  been  effective  in 
preventing  spread  and  many  isolated  infestations  have  been  eliminated. 
Canadian  officiails  and  growers  actively  cooperated  in  a  suppression 
program  in  British  Columbia  during  1945. 

The  program  of  grubbing  and  treating  stumps  and  regrpwth  has  been  con¬ 
tinued,  by  both  Bureau  and  state  crews.  Ammonium  sulfamate  has  been 
used  for  the  treatment  of  regrowth.  ..The  elimination  of  p^^ar  growth 
^d  stumps  has  added  greatly  to  the  ,ef|;iciency  of  the  program  as  a 
whole  by  eliminating  the  necessity  for  repeated  visits  to  these 
properties. 

Hall  scale  control;  Efforts  to  eradicate  the  Hall  scale  have  been  coi- 
trinued,  in  cooperati  on  with  the  California  State  Department  of  Agricul¬ 
ture.  Although  intensive  survey  and  .inspection  brought  to  light  a  few 
more  infested  trees  during  1944,  the  area  known  to  be  infested  by  this 
insect  remains  approximately  the  same  as  previously,  and  all  infestations 
are  still  limited  to  the  U.  S.  Plant  Introduction  Garden  and  ^  small 
nu4ber  of  orchards  within  5  or  6  miles  of  Chico,  Inspections  have  also 
been  made,  without  revealing  any  infestations,  of  host  plants  sent  from 
the  U.  S.  Plant  Introduction  Garden  to  certain  communities  in  several 
Calif -ornia 'counties  prior  to  193^  (subsequent  to  this  date  all  stock 
has  been  fumigated  before  shipment). 

Two  applications  of  oil'  spray  vrer,e  made  in, 1944-  to  all  Infested  trees 
and  to  trees  in  their,  general  vicinity,  and  three  applications  were  made 
to  trees  known  to  be  severely  infested.  As  a  result  of  .these  applica¬ 
tions  and  others  in  previous  years,  the  scale  population  has  declined 
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and,  apparently,  there  has  been  practically  no'  apread.  However,  since 
some  of  the  scales  settle  in  protected’  places  where  sprays  do  not. 
reach  them,  it  is  now  concluded  that  eradication  by  any  known:  method 
of  spraying  would  be  a  long»  slow  process  and  perhaps  impossible. 

Tests  carried  on  with  HCH  fumigation  in  19^4  under  specially’'  treated 
tents  gave  practically  100  percent'  kills  of  scale  with  gas  concentra¬ 
tions  that  have  not  injured  a  variety  of  host  plants  during  the  dormant 
period.  Consequently,  it  is  believed  that  eradication  is  possible 
through  H'CN  ftiraigation,  or  through  fumigation  supplemented  by  the' 
use  of  oil  sprays.  Accordingly,  the  control  program  has  been- revised 
to  include  the  fumigation  of  infested  trees,  together  with  trees 
nearby  that  might  carry  Infestations  too  light  for  ready  detection, 
with  heavy  doses  of  cyanide.  -  ' 

The  other  programs  conducted  under  this  appropriation  are  much  more 
subject  to  variation  from  year  to  year  than  the  three  discussed  above. 
The  following  paragraphs  summarize  recent  developments  in  connection 
with  them. 

Grasshopper  and  Mormon  Cricket  Control;  Work  against  grasshoppers  has 
been  conducted  for  a  number  of  years  in  cooperation  with  practically 
all  the  States  west  of  the  Mississippi  Eiver.  Surveys  made  in  the 
fall' of- 1944  ihdicated  that  during  the  1945  field  season  there  would 
be  grasshopper  outbreaks  of  threatening  to  severe  intensity  in  a  few 
counties  in  Arizona  and  California  and'  over  somewhat  broader  areas  in 
the  Plains- States,  notably  the  33akotas  and  eastern  Montana..  In  general, 
■the  bubreaks  occurred  rather  closely  in  line  with  the  indications  of 
the  survey  and  wehe  dealt  with  through  the  usual  Pederal,  State, 
grower  cooperative' efforts.  In  addition  to  making  bait  materials 
available  through  designated  State  and  county  agencies  for  distribution 
to- farmers  for  crop  protection  purposes,  the  1945  program  included 
cooperative  roadside' and  idle  land  baiting  on  a  county-wide  scale  In 
areas  where  conditions  weffe  such' that  extensive’ migrations  might 
have  developed.  This  permitted  more  effective  control  with  a  minimum 
expenditure  of  labor  and' imaterials , 

Mormon  cricket  inf  estations' developed  this  year  very  much,  as  indicated 
by  the  egg  siarveys  made  in  the  fall  of  1944,  The  more  extensivd  out¬ 
breaks  occxirred  in  Idaho  and'Nevada  and  control  operations  were' con¬ 
ducted  in  these  States,  also  in  Oregon  and  in  limited  areas  In  Calif¬ 
ornia,  Colorado  and  Wyoming,  ' 

Chinch  Bug  Control;  Ear ly  this  year  broad  areas  ihbhe  Middle  West 
appearpd  to  be  threatened  by  the  most  severe  chinch  bug  outbreak 
since  1934.  This  condition  led  to  the  appropriation  by  Congress  of 
supplemental  funds  in  the  amount  of  $1,080,050.  fortunately  un¬ 
favorable  weather  conditions  kept  the  infestation  below  the  propor¬ 
tions  which  had  been  feared  and  it  has  been  effectively  dealt  with 
through  the  use  of  the  usual  barrier  materials.  Eather  extensive 
purchases  of  these  materials  had  been  made  in  anticipation  of  a 
severe  outbreak,  but  the  amounts  not  used  have  been  stock-piled  at 
strategic  points  for  use  in  the  future.  These  materials  are  not 
subject  to  rapid  deterioration. 
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Mole  Cricket  Control;  In  cooperation  vrith  the  Florida  State  Mole 
Cricket  Co.ntro:l'  Committee,  the  State  Plant  Bboard  and  the  county 
e:overning  hoards,  the  Bureau,  again  in  19^4y.assisted  farmers  with 
the  control'  cf  moie  crickets  in  13  counties'  in  the  State  of  Florida. 
Following  a  cooperative  strrvey  to  determine  hait  requirements  a  program 
was-  carried  out  on'  the  same  basis  as  in  previous  years,,  in  that  the 
Bureau  assumed  the  r espon 6 ihility  for  purchasing,  delivering,  mixing, 
sacking  and  labeling  the  bait  used  in  connection  with  the  program,  and 
the-  state  cooperating  agencies  assumed  the  responsibility  for  distribu¬ 
ting  the  bait  to  the  farmers  who  used  it  under  the  direction  of  such 
agencies.  The  county  governing  boards  agreed  to  assume  all  liability 
arising  from  baiting.  A  total  of  5^2  tons  of  bran  and  ground  wheat, 
and  4S  tons  of  sodium  fluosilicate  was  used. in  the  work  during  the 
season.  It  was  the  consensus  of  the  farmers  on  whose  premises  the 
control  work  was  conducted,  that  the  bait  was  satisfactory  and  that 
mole  cricket ‘.population  had  been  reduced  on  the  baited  land  to  the 
extent  that  crops  were  permitted  to  develop  normally.  This  would  not 
have  been  possible  otherwise  because  of  tie  nature  of  damage  by  mole 
crickets  which  made  numerous  runways  just  beneath  the  surface  of  the 
soil  injuring  the  roots  of  seedling  plants  in  addition  to  actually 
feeding  on  plant  roots  or  the  lower  part  of  the  stem. 

General  surveys;  For  several  years  funds  provided  under  this  appro¬ 
priation  have  been  used  to  carry  on  surveys  to  secure  information- on ' 
the  abundance  and  the ■ threat  to  crop  production  of  certain  important 
crop  pests,  including  insects  attacking  Cotton,  the  Mexican  bean 
beetle,  pea  aphid,  cabbage  worms,  and  other  . pests  of  truck  crops, 
the  screwworm -and  other  insects  requiring ‘the  use  of  insecticides.  The 
information  thus;;  secured  which  has  be-en  placed  at  the  disposal  of 
cooperating  agencies  and  manufacturers  and  distributors  of  insec¬ 
ticides,  has  facilitated  the  most  effective  use  of  insecticides,  manjr 
of  which  are  severely  limited  by  war'  conditions.  It  has  also  enabled 
the  farmers  ;to  plan  .in  advance  their  operations  against  insect  pests-. 
These  operations- are  being  continued  during,  the  19^  crop  season. 

Surveys  also  have  been  conducted  to -secure  information  on  pests  of 
limited  distribution  and  those  subject  to  state  quarantines.  These 
surveys  have  dealt  with -the  oriental  frui-t;  moth' on.  which  information 
was  particularly  needed  to -determine  sound  quarantine  practices  for  ■ 
certain  Western , states,  and  the  golden  nematode  of  .potato,  which  is 
now  under  quarantine  in  Hew  York  State  and  which  would  be  capable  of 
doing  wide-spread  damage  in  many  parts  of  the  country  should  it  become 
widely  distributed.  The  1944  surveys  for  golden  .nem.atode.  carried  on 
in  19  states  disclosed  no  infestation  except  o'n  Long'  Island. 
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PASSSN&SR-CAKIYIIIG  VEHICLES  AHD  AIRCRAET 
Passenger -Vehicles 

Salaries  and  Expenses:  Prior  to  the  current  fiscal  year  the  Bureau  of 
Entomology  and  Plant  Quarantine  ha.d  not  purchased  any  passenger  cars 
since  19^3*  is  proposed  to  purchase  U5  in  1947,  43  of  which  will  he 

replacements. 

Of  the  txfo  additional  vehicles,  one  is  to  he  at  Beltsville,  I’feryland 
on  the  Insecticide  and  Fungicide  project,  and  one  additional  car  is  for 
use  on  the  Forest  Insects  project  at  Hew  Orleans,  Louisiana,  and  adjacent 
southern  States  to  mahe  field  inspection  trips.  At  present  there  is  no 
passenger-car  localed  at  this  point. 

Control  of  Emergency  Outbreaks  of  Insects  and  Plant  Diseases:  Eight 
additional  cars  are  required  on  this  project.  Prior  to  the  current 
fiscal  year,  no  passenger-carrying  cars  have  been  purcha,sed  for  projects 
under  the  appropriation  for  Control  of  Emergency  Outhrealcs  of  Insects 
and  Plant  Diseases.  A  limited  number  will  be  purchased  this  year. 

Four  of  the  additiona,!  cars  are  needed  by  supervisors  for  control  opera¬ 
tions  throughout  the  White  Fringed  Beetle  Control  area,  three  being  head¬ 
quartered  at  Gulfport,  Mississippi  and  one  at  Wilmington,  Forth  Carolina. 

Four  additional  cars  are  needed  in  the  Pear  Psylla  Control  area  of 
Washington,  Oregon  and  Idaho  3.t  locations  v/here  there  is  no  public 
transportation.  These  cars  \'dll  be  headquartered  at  Spokane,  Washington. 

Airplanes 

Salaries  and  Expenses:  Inquiries  with  reference  to  the  use  of  air¬ 
craft  for  insect  control  work  ha.ve  increased  many  fold  during  the  past 
year.  This  interest  is  due  primarily  to  (a)  the  extent  to  which  planes 
were  used  d\iring  the  war  for  the  control  of  mosquitoes  and  other  disease¬ 
carrying  insects  in  and  around  army  camps,  (b)  the  many  army  and  navy 
trained  pilots  who  desire  to  continue  flying  as  a  civilian  occupation, 

(c)  the  recent  development  of  nexir  insecticides  that  may  he  successfully 
applied  from  aircraft  as  dusts  or  highly  concentrated  sprays,  and  (d) 
the  extent  to  which  farmers  are  adopting  this  method  of  protecting 
their  crops. 

In  order  to  be  more  adequately  prepared  to  answer  questions  with 
reference  to  the  advantages  and  limitations  associated  with  the  use  of 
aircraft  for  the  distribution  of  insecticides,  it  is  planned  to  purchase 
two  planes  for  work  of  an  experimental  and  developmental  nature. 

The  five  planes  proposed  to  be  acquired  for  Insect  and  Pl«nt  Disease 
Control  work  will  be  used  to  intensify  federal-state  cooperative  effort 
to  eradica.te  or  suppress  the  gj,^sy  moth  in  the  Hew  England  states  and 
in  connection  vrith  Japanese  beetle  control  x^prk  in  infested  areas.  It 
ha.s  been  demonstrated  experimentally  that  the  use  of  aircraft  will 
greatly  facilitate  field  operations  in  connection  with  these  projects. 
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Control  of  Emergency  Outbreaks  of  Insects  and  Plant  Diseases;  The 
three  planes  which  it  is  proposed  to  purchase  for  control  of  emergency 
outbreaks  of -insects  and  plant  diseases  will  he  used  to  replace  similiar 
equipment  which  has  "been  used  on  projects  financed  vrith  these  funds  hut 
which  are  no  longer  serviceable  and  have  already  or  soon  will  he 
salvaged.  This  equipment  is  used  principally  in  connection  with  the 
grasshopper,  Mormon  cricket,  and.  white  "fringed  beetle  control  programs. 

Fo  additional  language  authority  is  necessary  in  connection  ■'»uth  any 
of  these  proposed  purchases. 
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PENALTY  MAIL  ESTIMATE 
Sec.  2,  PuLlic  Law  3^4,  Y^th  Congress 
(Allotment  to  Bureau  of  Entomology  and  Plant  Quarantine) 


1945 

1946 

:  Increa.se  (+) 
1947  Jor  Decrease  (- 

21947  over  19h6 

Category  1 . 

$1,070 

$1,400 

•  $1,700: 

+300 

Category  2  . 

10,18g 

11,800 

13,300: 

+1,500 

Total  . 

11,25s 

13,200 

15,000: 

+1,800  ‘ 

Category  1  consists  of  lea.f lets, "bullet ins  and  other  technical  publica¬ 
tions  issued  as  a  result  of  research  work  on  entomology  and  mailed  in 
answer  to  specific  requests  for  information  and  for  partial  reply  to 
inquiries  regarding  the  programs  of  the  Bureau, 

The  increase  of  $Y00  will  "be  needed  to  defray  the  additional  cost 
of  mailings  of  leaflets  and  technical  pu"blications  requested  "by  the 
pu"blic  and  organizations  especially  interested  in  the  work  of  the 
Bureau  -  such  as  leaflets  on  EDT,  household  insects,  and  the  gardener’s 
hand"book  on  insects  and  diseases.  As  the  funds  expended  for  research 
are  increased  results  a.re  o"btained  which  are  ma.de  availa"ble  to  the 
public. 


Category  2  consists  of  general  administrative  correspondence  between  the 
field  stations  of  the  Bureau  a.nd  Washington,  and  with  State  Bepant- 
ments  of  Agriculture,  State  colleges,  and  experiment  stations  coopera.ting 
with  the  burea.u  in  its  programs.  There  is  also  included  correspondence 
in  connection  with  requests  for  information  on  the  identification  of 
insects  and  for  advice  on  control  programs  sucih  as  Japa.nese  beetle 
control,  pink  bollworra  and.  Thurberia  vreevil,  sweetpota.to  weevil,  white 
pine  blister  rust  control  and  many  others. 

The  increase  of  $1,500  is  to  take  care  of  administrative  mailings 
as  a  result  of  the  increased  activity  in  the  programs  work.  VJhile  the 
total  funds  of  the  Bureau  show  an  increase  of  2Sp  over  1946  it  is  felt 
that  the  administrative  raaAlings  will  increase  approxima.t ely  13^.  as 
some  items  included,  in  the  increases  will  not  add  substantially  to  the 
mailings. 
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3IIRSAIJ  OF  AGRICULTURAL  AUL  IILDUSTRIaL  CHElnlSTRY 

■  (-a)  Salaries  and  Expenses  -  PreamLle 

■  . •  ;  CHARGE  IIT  LANGUAGE 

The  estimates  include,  a  proposed  change  in;  the  language,  of  the  appro¬ 
priation  preamhle ,  as^  follov/s  (new  language  underscored,  deleted 
matter  enclosed  \.’ith  brackets): 

For  investigations,  experiments,  and  demonstrations  herein¬ 
after  authorized,  [independentl7  or  in  cooperation  v.dth  other 
Dranihes  of  the  department,  other  departments  or  agencies  of 
the  Federal  C-ove^rnment,  Sta.tes,  State  agricultural  experiment 
stations,  universities,  and  other  State  agencies  and  insti¬ 
tutions,  counties,  municipalities,  business,,  farm,  or  other 
organizations  and  corporations,  individuals,  associations, 
and  scientific  societies,]  including  the  emplo;;'ment  of 
necessa,ry  persons,  and  means  in  the  City  of  ’ashington  and 
elsv'ehere,  of  which  not  to  exceed  [$176  >528]  $247 ,966  may 
he  ej^ended  for  personal  services  in  the  District  of 
Columhia,  as  follov.^s: 

The  uroposed  change  in  langiaage  deletes  certain  provisions  relating 
to  cooperation  in  effectuating  the.  purposes  for  which  the  appropriation 
is  made.  The  sole  purpose  of  the  proposed  deletion  is  to  shorten  and 
simplify  the  item.  The  clauses  pnoposed  for  deletion  are  considered 
surplusage'  and,  therefore,  need  no.t  he  retained  in  the  ennua.l  appropri¬ 
ation  act,^  the  cooperative  v.'ork  being  a.utho.rized  hy  the  Act  of  Hay  15 , 
1S62  (5  U. 'S.C.  511)  >  establishing  the  Department  of  A.griculture ,  a  s 
implemented  by  the  Act  of  July  24,  1919  (5  4”.  S.C.  563-564).  Elimina¬ 
tion  of  the  language  from  the  annual  appropriation  act  will  not. — in 
any  way — chauge  the  scope  or  character  of  the  vrork  performed  under 
this  appropriation,  or,  the  authority  of  the.-  Department  to  cooperate 
v;ith  other' agencies,  institutions ,  ■  orga.nizations ,  or  others  in  the 
conduct  of  such  work.  . 

{b)  Agricultural  Chemical  Investigations 


A.ppropriation  Act,  1946  . . . . . .  .  $350 >900 

Anticipated  supplemental  for  additional  costs. due  to  the 

Federal  Employees  Pay  Act  of  1945 . . .  +44 , 000 

Total  anticipated  a.vailable  ,  1946  . .  394 , 000 

Budget  estimate,  1947  . ; . .  576,000 

ChT'.nge  for,  1947:  .  ;  : 

Overtime  decrease  -5,300  : 

Increase  +187,300  _ - _ , . ;.... . .  +182,000 
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PROJECT  STATEMENT 


Project 

1945 

1946 

(estimated) 

1947 

(estim.ated) 

Increase  or 
decrease 

1.  Eruits,  vegeta'bles,  and 
other  agricultural 
products  of  the  South  . . 

$67,509 

$102,737 

$103,000 

+$263  (1) 

2.  Sugars  and  sirups 

investigations  . 

67,222 

g3,52g 

83,700 

+172  (1) 

3.  Investigations  on 

pharmacology  of  agricul¬ 
tural  oroducts  . 

23,899 

'32,641 

57,500 

+24,659  (2) 

4.  Investigations  on 
enzymes  and 

ohytochemistry  . 

26.S72 

35,550. 

67,700 

+32,150  (3) 

5.  Eruits,  vegetables,  and 

other  agricultural 
products  of  the  ’Jest  .  .  . 

33,819 

50,649 

66,000 

+15,151  (4) 

6.  Eundamental  investiga- 

tions  in  raicrohiolog;;’  of 
agricultural  products  .  . 

33.930 

40,449 

4o , 500 

+51  (1) 

7.  Tung  nuts  investigations 

24,720 

30,613 

30,900 

+67  (1) 

S.  Basic  investigations  in 

the  chemistry  of 

agricultural  iproducts  .. 

g,22g 

12,133 

67,000 

+54,667  (5) 

9.  Investigations  on  che'm- 
ica.l  methods  of  isolation 
and  identification  of 
substances  o.f  agricu.l- 

tural  origin  responsible 

+59,7.00  (6) 

for  allergic  reaction  .  . 

_  _ 

-  - 

59,700 

10,  Overtime  pay  . 

,  42,g70 

5,300 

-  -- 

-5,300 

Covered  into  Treasury  as 
miscellaneous  receipts. 

Public  Law  529  . 

106 

_  _ 

-  - 

-  - 

Unobligated  balance  . 

45,731 

-  - 

■  ,  ■  -  - 

■  _  _ 

Total  available  . 

374,906 

394,000^ 

576,000 

+162,000 

Transferred  to  "Salaries 
and  expenses.  Office  of 
Information"  . 

+195 

■  ■ 

Anticipated  sunnlomental  , . . 

.-44,000 

_  _ 

Total  estimate  or 

appropriation  (1945 
adjusted  for 

com.parability)  . 

375,101 

350,000 

576,000 
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INCEEASES  OR  DECREASES 


The  net  increase  of  $1S2,000  in  this  item  for  19^-7  consists  of  the 

S9,300  decrease  for  overtime,  end  the  following: 

(1)  Increases  totaling  $973  ’U-^der  projects  1,  2,  6,  and  7»  placing 

on  a  full  year  “basis  in  19^7 »  v'ithin-grade  salary  advancements  which 

are  estimated  to  he  in  effect  for  only  a.  part' of  the  fisca.l  year  1^6. 

(2)  A  total  increase  of  $24,B39  under  Project  3»  composed  of: 

(a)  An  increase  of- $24,800  to  permit  adequate  investigation  of 
pha.rmacological  and  toxicological  problems  arising  in  the  research 

v/ork  of  the  Bureau: 

The  Problem  and  its  Significance;  The  four  Regional  Research 
Laboratories  are  developing  nev/  chemical  compoi'ijids  such  as 
insecticides,  antioxida.nts ,  antibiotics,  and  b^^roducts  from  pro¬ 
cedures  such  as  the  continuous  saccharification  process.  They  are 
also  developing  products  such  as  starch  sponges,  artificial  suture 
materials,  gluten  sulfate,  and  rtitin.  Since  the  use  of  these 
compounds  and  materials  m.ay,give  rise  to  public  health  problems  in 
some ■ instances,  while  in  other  cases  valuable  medicinal  uses  may 
depend  upon  useful  pharmacological  properties,  investigations,  of 
acute  and  chronic  toxicities  and  general  pharmacological  actions 
are  necessary. 

The  value  of  new  insecticides  such  as  nicotine  derivaties  for  use 
on  fruits  and  vegetables  must  ultimately  depend  upon  the  proven 
absence  of  a  public  health  iiazard  traceable  to  spray  residues. 

This  means  thaxt  all  such  proposed  compounds  must  be  invest iga.ted 
pharma-cologically  to  determine  v/hether  or  not  the  repeated  ingestion, 
over  long  periods  of  tim^e,  of  amounts  likely  to  occur  in  spray 
residues  may  lead  to  ssnnptoms  of  toxicity.  Similarly,  the  value  of 
organic  antioxidants  to  be  used  for  the  preservation  of,  or  the 
prevention  of  rancidity  in,  foods  must  be  dependent  upon  the 
demonstra.ted  absence  of  acute  and  chronic  toxicity.  The  use  of 
a,ntibiotics ,  gluten  sulfate,  rutin,  etc.,  for  medicina,!  purposes 
and  the  use  of  starch  sponges  and  artificial  suture  materials  in 
surgical  procedures  must  be  ba.sed  upon  a,n  understanding  of 
pharm.acclogical  properties  and  a.  reasonable  lack  of  toxicity. 

(b)  An  increase  of  $39  fo^  placing  on  a.  full  year  basis  in  19^7 » 
v;ithin-gra,de  salary  advancements  vrhich  are  estimated  to  be  in  effect 
for  only  a.  part  of  the  fiscal  year  1946. 

(3)  A  total  increase  of  $3^,139  under  Project  4,  composed  of: 

(a)  An  increase  of  $32,100  to  permit  increased  activities  in  develop¬ 

ing  funda,m.ental  information  on  the  characterization  and  functions  of 
enz^nnes  of  agricultural  materials,  and  apply  such  knowledge  to  the 

processing  and  preservation  of  foods: 


1 
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The  :Probleri;  and  its  Si^'nificance:  In,  the  processing  of  agricultural 
materials  to  produce  foods  and;  feeds,  as- well  as  in  the.  hcindling  and 
storage,  there  are  manj  changes  in  physical  and  cherfiical  properties 
affecti.ng  acceptability  of  the  final. products.  Many  of  these  changes 
are  known  to-be  due  to  enzymic,  action.  To  devise  processing,  handling 
and  storage  ■  procedures  v-/hich  result  in  a  rdniinum  of  deterioration  of 
the  product,  the  functions  of  the  enzymes  present  in  the  rav/  materia-ls 
and  their  behcavior  during- -pro-c os s-ing  and  storage  must-  be  studied  and 
methods  devised  to  control  their  activity, 

-  Tlie  palatability,  nutritional  value,  and  general  acceptability  of  foods 
are''of  great'  importance.  Deterioration  during  processing,  handling  or 
storage  ma^/  be  in  snail  degree,  reducing  the  nutritional  value  or  making 
the  -food,  slightly  less -acceptable  to  taste,  or  in  appearance,  or  it  may 
be  to -an  extent  to  render-  the.  food  unfit  for  h'umaii  consumption.  The 
loss : is  but  on©  of  degree..  Any  information  which  will  eliminate  or 
even  reduce  this  deterioration  will .  contribute  to  human  vjelfare,  Knowl- 

-  edge,  of  the-  part  that  enzymes  take  in  these  changes  may  indicate  preven¬ 
tive  or  corrective  mearsures,. 

(b)  An  increase  of  |)5Q  -for-  placing  on  a  full  year  basis  in  1947,  v^ithin- 

grade  salary  advancements  -which  are  estimated  to  be  in  effect  for  only  a 

part  of  the-  fiscal  year  194^»  ■ 

(4)  A  total  increase  of  ^15,151  under  Project  5  composed  of: 

(a)-  An,  increase  of  |15,QQQ  to  develop  information  and  intensify  studies 

on  processed  citrus  -  fruits  and  on  the  preservation  and  processing  .of  soft 

fruits; 

Objective-;  -  -To.  increase  income  to.  growers  of  citrus  and  soft  fruits  by 
developing  nevj  and  improved  processes  and  products  derivable  from  such 
fruits,  thereby  creating  nev;  and  expanded  markets;  to  determine  causes 
of  deterioration  of  processed  fruits  and  devise  methods  to  preve.nt  or 

•  reduce ,  sucli  deterioration. 

The  Problem  and  its  Significance;  'The  increase  in  production  of  citrus 
fruits,  the  changes  in  buying  habits -of  the  consumer  of  these  fruits, 
and.  the  unacceptabili-by  of .  some  of  the  .  citrus  products  now  on  the  mar¬ 
ket  have  caused  an  urge  by  the  citrus  industry  that  the  vrork  on  citrus 
fruits  ,  be  accelerated,.  -  Certain ,  varieties  of  citrus  fruits  of  Arizona 

.  and  California  do  not  yield  s.atisf actory  canned  juices  or  segments. 

The  voluiue  of  production  of 'tiies©  fruits  is  of  such  iraportance  that  in¬ 
tensified  studies  on  the  cansos  of  such  failure  is  needed.  Certain  of 
the  soft  fruits  of  the  N-orthwest  I'dll  require  specia.l.  processing  tech¬ 
nique  in  order  to  yield  produc.ts  acceptable  to  other  than  the  '  fresh 
fruit  market.  There  is  a, need  also  for  .developing  prpdupts  for  berries 
which  are  sound,  but  too  ripe  to  be  shipped  for  the  fresh  fruit  market. 
Technique.'. of  various  types  of  processing  ' applicable  to-  a  wide -variety 
of  fr’uits  must  be  developed. 
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General  Plan;  Studies  on  the  processing  of' citrus  fruits  of  Arizona 
and  California  ',\fOuld  be  carried  on  at  the  U.S.  Fruit  and  Vegetable 
Cheinistry  Laboratory  at  Los ’aiageles,  in  cooperation  with  the  citrus 
industry  of  that  region  and  other ' agenices  of  the  Agricultural  Re¬ 
search  Administration.  The  work  on  soft  fruits  and  berries  v;ould  be 
carried  on  at  the  Fruit  and  Vegetable  Byproducts  Laboratory  at 
Pullman  .with  the  fruit  industr^^  growers  and  processors  of  that  area 
and  with  other  agencies  of  the  Agricultural  Research  Administration. 

(b)  An  increase  of  ^151  for  placing  on  a  full  year  basis,  in  1947> 

'within-grade  salary  advancements  which  are  estimated  to  be  in  effect 

for  only  a  part  of  the  fiscal  year  1946. 

(5)  A  total  increase  of  $54>S67  under  Project  8  composed  of; 

(a)  An  increase  of  $54,^00  to  investigate  (1)  the  biochemical  factors 

responsible  for  plant , disease  resistance  and  (2)' the  synthesis  and 

mechanism  of  action  of  natural  and  synthetic  plant  hormones; 

Objectives:  (l)  To  investigate  economically  important  plants,-  partic¬ 
ularly  tomatoes,  peas  and  cabbage  for  the  presence  of  biochemical 
substances  that  may  be  responsible  for  the  resistance  of  certain 
varieties  of  these  plants  to  specific  diseases;  to  isolate  and  iden¬ 
tify  these  substances;  in  cooperation  with  the  Bureau  of  Plant  Indus¬ 
try,  Soils  and  Agricultural.  Engineering  to  apply  the  information 
gained  in  the  prevention  or  control  of  these  plant  diseases  and  as 
aids  in  the  breeding  of  more  resistant  plant  varieties;  to  test  the 
specificity  of  the  antibiotic  agents  found  toward  human,  animal  s.nd 
plant  pathogens, 

(2)  To  prepare  new  synthetic  plant  hormones  cand  modifications  of 
naturally  occurri.ng  ones;  to  test  these  compounds,  in  collaboration 
with  the  Bureau  of  Plant  Industry,  Soils  and  Agricultural  Engineering 
for  selectivity  and  potency  of  action  in  producing  growth  modifica¬ 
tion  in  plants;  to  determine  the  chemical' groups  responsible  for  plant 
hormonal  action;  to  determine  for  selected  hormones  the  mode  of  entry 
and  method  of  transport  within  the  .plant,  the  mechanism  of  their  ac¬ 
tion  and  the  biochemical  chaiiges  elicited,  by  their  introduction  into 
the  plant. 

The  Problem;  (1)  Man;^' economic allj^^  important  plants  are  subject  to 
diseases  caused  by  specific  micron-organisms  such  as  the  bacteria, 
fungi,  and  viruses.  "In 'many  cases  varieties  of  a  given  plant  are 

■  ■  known  that  are.  highly  resistant  to  certain  plant  pathogens  while 

other  varieties  of  the  same  plant'  exist  that  are  highly  susceptible 
to  attack  and  'damage  by  these  organisms.  The  growing  plant  elaborates 
a  wide  variety  of  biologically  active  chemical  compoujads  yet  little 
is  knovm  concerning  the  na.ture  of  many  of  these  substances  or  of  the 

■  role  which  each  pla.ys  in  the  economy  o’f  the  plant.  Among  the  most 

•.  interesting  of  the  biologically  active  compounds  elaborated  by  the 

■  growing  plant  are  certain  antibacterial  and  antifungal  principles, 


recently  shown  to  be  present,  whose  ability  to  inhibit  the  grovrth  of 
microorganisms  is  similar  to  that  exhibited  by  such  well-kno'ivh  anti¬ 
biotics  as  penicillin  and  streptomycin.  It  is  possible,  therefore, 
that  certain  plants  may  elaborate  specific  chemical  compounds  that 
are  effective  against  the  organ.isms  that,  cause  oertedn  diseases  and 
that  the  ability  of  a  given  plant  variety  to  resist  the  attack  of  the 
pathogen  may  depend  upon  its  ability  to  produce  the  ?jitibiotic  agent 
in  sufficient  quantity  or  at  a  sufficiently  rapid  rate.  The  presence 
of  an  antibiotic  agent  that  is  effective  against  the  fungus  which 
■  -.causes  ..Fusarium  wilt  in  tomatoes  has  been  demonstrated.  The  present 
■  -  -problem. .involves  the  extension  of  these  investigations  to  other  plants 
and  other  diseases  and  the  detailed  study  of  the  antibiotic  agents 
found  in  accordance  with  the  objectives  set  forth  above, 

(2)  The  application  of  organic  cheinical  compounds' to’ plants' for  the 
-  -  purpose.  ..of ,, producing,  modifications  in  the.  rate  and  character  of  groirth 
■ ...  is- being,,  widely  .practiced  e:}qDe riment ally -and, ’  ih"‘some  'cases,  practical 
applic.a.ti6n..-0f ,  the  results  of  these  investigations  h'as "been "made. 

Among  the  hormonal  effects  exhi'bited  by  the  chei:iicaT' compounds’ so  far 
investigated  are  stimulation  of  root  formation  and  grovfth,  -prevention 
of  abscission  and  fruit  drop,  artificial  fertilization  "and' stimulation 
of  mefuration  in  fruits  and  vegetables,  bud  inhibition  and  the  develop¬ 
ment  of  dormancy  in  stored  seeds  and  vegetables,  increase  in  .the  sugar 
content  of  attached  or-det?,ched  fruits,  and  selective  weed  and  pest 
plant  era.dicaticn.  Vfhile -  the  over-all  effects  of  plant  hormones  are 
apparent,  practically  nothing  is  known  concerning  the  mechanism  by 
which  the  effects  are  accomplished  or  of  the  biochemical  changes  with¬ 
in  the  plant  that  are  brought  about  by  the  application  of .infinitesimal 
amounts  of  active  chemical  compounds  and  since  larger  amounts  cannot 
be  used  v/ithout  danger  of  ca.using  injury  to  the  plant,  the  problem  of 
investigating  the  mechanism  of  action  of  these  hormones  will  require 
the  development  of  ultramicro  techniques  for  the  detection  of  the  hor¬ 
mone  in  the  plant  and  for  following  the  biochemical  changes  i-vhich  ensue. 
Success  in  such  investigations  will  aid  in  determining  the  chemical 
structures  that  are  responsible  for  hormonal  action  and  will  thereby 
make  it  possible  to  synthesize  new  compounds  v;hich  maq-  have  more  specific 
and  desirable  hormona.1  effects. 

Significance;  (l)  Plant  disease  annuT'.lly  causes  heavy  losses  to  the  fan¬ 
ner,  The  severity  of  losses  due  to  disease  in  fruit,  vegetable,  and 
cereal  crops  is  dependent  upon  many  factors  but  under  most  conditions 
serious  inroads  into  the  size  of  the  marketable  crop  can  result  from 
the  attack  of  one  or  more  of  the  bacterial,  fungal,  or  virus  pa-thogens. 
Intensive  efforts  have  been,  and  continue  to  be,  ma-de  to  develop  vari¬ 
eties  of  economically  important  plants  that  are  resistnat  to  specific 
plant  diseases  in  order  to  minimize  the  effects  of  these  diseases  on 
crop  yields.  As  a  result  of  the  efforts  of  plant  breeders  over  many 
years,  many  resistant  plant  varieties  have  been  developed  but  little  or 
nothing  is  known  concerning  the  biochemical  fa,ctors  tha-t  are  responsible 
for  disease  resistance  in  the  varieties  that  have  been  discovered  by 
these  painstaking  and  time-consuming  breeding  a,nd,  selection  experiments. 
Should  it  prove  possible  to  isblate  from  plant  tissue  chemical  compounds 

which 
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possess  antibiotic  activity  toward  specific  plant  pathogens  a  whole 
new  approach  would.be  opened  to  the  important  problem  of  the  preven¬ 
tion  and  control  of  plant  disease.  If  it  can  be  demonstrated  that 
disease  resistance  in  plants  is  due  to  the  presence  of  specific, 
identifiable  chemical  compounds,  one  of  the  most  important  obstacles 
tha.t  has  hitherto  prevented  a  systematic  attack  on  the  pla,nt  disea-se 
problem,  namely,  the  lack  of  adequate  physical  and  chemical  informa¬ 
tion  and  techniques,  will  be  eliminated.  The  successful  outcome  of 
the  proposed  investigations  may  permit  the  use  of  chemical  methods 
as  aids  in  plant  breeding  and  may,  by  facilitating  the  improvement 
of  cultural  methods  for  increasing  the  production  of  specific  anti¬ 
biotics  in  the  grovmng  plant,  lead  to  the  rapid  development  of  effec¬ 
tive  procedures  for  preventing  or  controlling  plant  disease, 

(2)  Vfhile  the  v/ide  scale  application  of  plant  hormones  and  weed 
killers  to  greenhouse  and  truck  crops  is  relatively  new,  the  use  of 
plant  hormones  gives  indica.tions  of  becoming  as  important  agricul¬ 
turally  as  the  use  of  fertilizers,  fungicides,  and  insecticides. 

This  nation's  effect  and  ability  to  produce  more  and  better  food 
crops  for  itself  and  for  peoples  abroad  in  this  important  period  of 
post-war  rehabilitation  will  be  influenced  greatly  by  the  progress 
of  basic  and  applied  research  in  the  phytohormone  field. 

For  a  plant  hormone  to  be  used  on  a  wmde  scale,  it  is  necessary  that 
it  be  capable  of  production  in  large  quantities  and  at  ..a  reasonable 
price.  Both  of  these  requirements  have  been  met  in  the  discovery  and 
use  of  the  piienoxyacetic  a.cid  derivatives.  Of  these  compoands,  2,4 
dichlorophenoxyacetic  acid  and  the  corresponding  2,3,5  trichloro-acid 
are  enjoying  popularity  at  the  present  time  because  of  their  unique 
abilit;/’  to  act  as  plant  stimulators  in  low  concentrations  and  as  selec¬ 
tive  weed  killers  in  higher  concentrations.  VJhile  the  growth  stimula¬ 
tory  and  modifying  properties  of  these  two  compounds  have  been  known 
for  s.ome  time  it  was  not  until  within  the  last  year  that  the  selective 
phytocidal  properties  of  the  2,4  dichlorophenox;^"acetic  ’  acid  has  been 
found  useful  in  hastening  the  ripening  of  peas,  apples,  and  bananas. 

The  period  required  for  ripening  can  be  shortened  in  some  cases  by  as 
much  as  two  weeks.  This  ssane  compound  can  also  be  used  for  the  arti¬ 
ficial  fertilization  of  tomatoes  in  the  production  of  parthenocarpic 
(seedless)  fruit.  Applied  as  a  weed  killer  in  higher  concentrations, 
2,4  dichlorophenoxyacetic  acid  iias  been  found  to  kill  dandelion, 
narrow-leaf  plantain,  Dutch  Yirhite  clover,  chickweed,  pigweed,  wood 
sorrel,  knotweed,  broad-leaf  dock,  bindweed,  and  shiny  pennywort  with¬ 
out  injuring  Kentucky  bluegrass  sod. 

Plant  hormones  have  also  been  used  to  prevent  abscission  and  the  re¬ 
sultant  early  drop  of  fruits,  particularly  apples.  This  use  ha.s  re¬ 
sulted  in  a  substantial  saving  to  apple  growers  whose  annual  losses 
due  to  early  fruit  drop  are  large,.  Hormones  have  been  used  to  pre¬ 
vent  budding  or  shooting  of  potatoes  during  storage,  thereby  reducing 
losses.  The  problem  of  plant  propagation  from  rootings  or  cuttings 
in  plants  that  do  not  normal.!  grow  or  grow  very  slov/ly  in  certain 


seasons,  or  that  do  not  grov;  from  seeds,  has  been  successfully  solved 
by  the  use  of  plant  hormones.  An  important  example  of  the  use  of  hor¬ 
mones  for  this  purpose  occurred  during  World  War  11.  The  insecticide- 
producing  Derris  plant' was  successfully  propagated  from  leaf  cuttings 
after  the  supply  of  this  plant  had  been  cut  off  by  the  Japanese  occu¬ 
pation  of  the  Dutch  East  Indies, 

Plan  of  Work:  (l)  At  least  two  laboratories  must  be  equipped  with  the 
specialized  apparatus  and  staffed  with  the  highly-trained  personnel 
required  to  conduct  investigations  involving  the  detection,  determin¬ 
ation  (assay),  isolation,  and  identification  of  biologically  active 
chemical  compounds  (antibiotic  agents)  present  in  growing  plants. 
Investigations  would  be  conducted  to  ascertain  the  mechanism  of  ac¬ 
tion  in  the  plant  and  the  specificity  of  each  of  the  antibiotic 
agents  isolated.  In  cooperation  with  geneticists,  physiologists, 
and  patholigists  of  the  Bureau  of  Plant  Industry,  Soils  and  Agricul¬ 
tural  Engineering,  experiments  v/ould  be  devised  and  conducted  to  test 
the  feasibility  of  applying  any  antibiotic  agents  isolated  or  any  bi- 
■ocheiTiical  information  obtained  in  the  course  of  these  investigations, 
in  the  control  or  prevention  of  specific  plant  diseases  and  as  aids 
in  plant  breeding  experiments. 

(2)  At  least  tv;o  laboratories  must  be  equipped  and  staffed  for  plant 
hormone  research.  One  of  the  laboratories  must  be  equipped  for  micro 
and  semi-micro  quantitative  organic  analysis  in  order  to  determine 
the  identity  of  newly  isolated,  naturally  occurring  plant  constituents 
and  for  the  determination  of  the  purity  of  synthesized  plant  hormones. 
It  v/ould  be  desirable  to  have  this  laboratory  equipped  for  temiperature 
and  humidity  control.  The  second  laboratory  must  be  equipped  for 
physical  chemical  work,  including  electronic  apparatus  for  the  detec¬ 
tion  of  radio-active  elements.  Preliminary  investigations  would  be 
conducted  to  select  a  compound  (or  compounds)  which  is  representative 
of  a  well-established  class  of  plant  hormones  but  xvhich  Jrias  a  rela¬ 
tively  simple  structure  and  contains,  if  possible,  the  minLmum  number 
of  functional  groups  necessary  for  hormonal  activity.  For  the  pur¬ 
pose  of  investigating  the  m-echanism  of  hormonal  action  the  compound 
selected  would  be  s3.Tithesized  so  as  to  contain  certain  radio-active 
elements. 

When  compounds  containing  radio-active  elements  are  introduced  into 
the  plant  their  progress  and  fate  can  be  followed  by  testing  plant  parts 
.and  extracts  for  radio-activity  by  means  of  electronic  detection  equip¬ 
ment.  In  this  manner,  by  the  use  of  "tagged"  or  "labeled"  hormones, 
the  method  of  transport  and  the  time  required  for  the  transport  of  a 
given  hormone  within  the  plant  can  be  determined  and  the  ultimate  dis¬ 
position  of  the  hormone  by  the  plant  can  be  ascertained. 

(b)  An  increase  of  $6?  for  placing  on  a  full  year  basis  in  1947 <  wdthin- 

grade  salary  advancements  which  are  estimated  to  be  in  effect  for  only 

a  part  of  the  fiscal  year  1945^ 
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(6)  An  increase  of  ;i|;59,700  under  Pro.ject  9  to  conduct  research  investiga¬ 

tions  on  chemical  methods  of  isolation  and  identification  of  substances  of 

agricultural  origins  responsible  f or  ■  allerg;ic  reactions; 

Objective;  This  project  proposes  establishment  of  a  new  field  of  chem¬ 
ical  research  -  the  investigation  of  the  chemical  basis  of  immune  re¬ 
actions  -  directed  primarily  to  the  identification  of  the  chemical 
components  involved  in  development  or  loss  of  immunity  to  disease,  and 
the  characterization  of  immune  substances  -  antigens,  antibodies,  al¬ 
lergens  -  V'/ith  respect  to  their  chemical  composition,  chemical  proper¬ 
ties,  and  related  specific  biological  activity. 

The  Problem;  Immune  reactions  are  biological  processes  by  which  the 
living  anLmal  develops  defensive  agents  against  overwhelming  invasion 
by  disease-producing  jnicroorganisms.  The  defensive  agents  are  anti¬ 
bodies.  Development  of  antibodies  in  the  tissues  of  the  animal  re¬ 
sults  from  reaction  of  these  tissues  with  certain  products  of  micro¬ 
bial  invaders  called  antigens. 

Antigens  and  .antibodies  are  both  products  of  living  organisms;  both 
are  generally  comprised  of  highly  complex  protein  substance.  Antigens 
and  antibodies  react  v;ith  each  other  and  when  the  quantities  of  each 
are  suitably  proportioned  the  result  is  neutralization  and  disappear¬ 
ance  of  the  biological  activity  of  each.  The.  natural  site  of  immun¬ 
ological  reactions  is  within  the  tissues  of  the  living  animal  and 
foUov/s  invasion  of  these  tissues  by  living  microorganisms.  Thus,  de¬ 
pending  on  viewpoint,  an  immunological  reaction  may  be  regarded  as 
biological  -  the  physiological  response  of  the  living  animal  to  in¬ 
fection  by  a  disease-producing  germ,  or,  as  an  essentially  chemical 
reaction.  In  the  latter  sense,  the  living  animal  responds  to  bacter¬ 
ial  infection  bj''  producing  antibody,  which  for  the  anlnal  is  an  entirely 
new  chemical  component  of  its  tissues  -  and  one  that  was  not  previously 
present  or  needed.  Antigen,  on  the  other  hand,  is  a  natural  product 
of  certain  disease-producing  organisms;  it  is  likewise  a  protein  sub¬ 
stance  and  exhibits  specific  chemical  activity.  Antigen  serves  the 
invading  organism  as  a  chemical  agent  of  attack  to  destroy  the  defen¬ 
sive  resistance  of  the  host. 

The  importance  of  biological  aspects  of  liimunological  reactions  is 
firmly  established  in  relation  to  both  veterinary  and  human  medicine. 
Systematic  analysis  of  the  opposing  life  processes  -  infection  versus 
resistance  -  has  led  to  measurable  advances  in  effective  control  of 
mnny  diseases  and  virtual  eradication  of  some  most  feared  in  previous 
generations.  Dependent  on  Immunological  reactions  are  prevention  of 
epideirlc  diseases  by  establishing  immunity  with  vaccines  and  serums, 
diagnosis  of  diseases  by  serological  and  cutaneous  reactions;  and  the 
treatment  of  active  disease  'v.lth  antitoxins.  Less  understood  and  less 
appreciated  is  the  fact  the  biological  studies  of  immunological  reac¬ 
tions  has  revealed  information  of  both  theoretical  and  practical  im¬ 
portance  concerning  the  chemical  nature  of  proteins. 


These  contributions  have  been  utilised  in  several  ways.  They  permit 
certain  identification'  of '  proteins"  that  'cannot  be  distinguished  by 
other  anaij^ical  jaethods.  Serological  techniques  provide  micro- 
analytical  methods 'by  which  'a  minute  amount  of  a  particular  protein 
can  be  detected  even  when  concealed  by  large  amounts  of  siirdlar  pro¬ 
teins  or  in  mixtures  of  great  complexity,  practically  employed^  this 
means  that  the  proteins  of  blood,  m.eat  or  seeds,  though  dried,  ground 
and  mixed  beyond  recognition  by  any  other  means,  can  be  identified  with 
respect  to  the  particular  species  of  animal  or  plant  from  which  each 
component  was  derived.  Immunological  researches  directed  to  practical 
control  of  disease  led  incidentally  to  discovery  of  several  proteins 
which  at  first  appeared  to  be  merely  new  and  unique  mierfoers  of  'bhis 
chemical  category.  Emerging  from,  the  transition  of  immunological  to 
chemical  studies  of  these  proteins  have  come  the  identification  of  the 
,  virus  of  tobacco  mosaic  disease,  the  isolation  and  use . of : several  frac¬ 
tions  of  blood  plasma  for  specific  needs  in  transfusion,  and  treatment 
.  of  battle  wounds. 

Significance;  Lmnunological  reactions  comprise  the  foundation  of  the 
most  effective  mieasures  yet-  conceived  for  prevention,  control,  and 
.  ul-tim-ate  eradication  of  infectious  diseases  of  livestock.  In  general, 
these  reactions  are  chara.cterized  by  a  high  degree  of  specificity. 

But  this  is  not  absolute.  Consequently,  diagnostic  conclusions  and 
immunizing  procedures  "bhat  are  based  on  immunological  reactions  are 
not  of  unfailing  reliabili'by.  Attainment  of  perfection  or  even  sub- 
stap'bial  improvement  in  any  one  of  the  more  impoi-tant  of  these  disease- 
control  measures  would  yield  impressive  returns.  One  example  may  be 
cited:  This  one  is  selected  because  reliable  data  are  available. 

Some  cattle  that  react  to  the  tuberculin  test  do  not  on  post-mortem 
■  examination  show  visible  lesions  of  tuberculosis.  Inoculation  tests 
made  in  recent  years  have  demonstrated  that  some  of  the  cattle  which 
do  not  show  such  lesions  on  post-mortem  exanination  axtually  arc  af¬ 
fected  with  the  disease  in  its  early  stages.  There  also  seems  to  be 
little  doubt  but  that  in  some  cases  reactions  are  ca.usGd  by  organisjfis 
other  than  true .tubercle  bacilli.  The  benefits  from  slaughter  of 
cattle  reacting  to  the  tuberculin  test  are  far-reaching  and  the  number 
which  showed  no  lesions  of  tuberculosis  on  post-mortem  examination  is 
extremely  small.  On  the  other  hand,  the  total  value  of  suc.h  animals 
is  large  in  comparison  with  the  proposed  expenditure  for  this  project. 
ViJhile  the  present  tuberculin  test  is  highly  accurate,  any  improvement 
which  will  -minimize  the  chance  of  an  animal  reacting  vvhen  it  is  not 
affected  with'  tuberculosis  will,  in  addition  to  the  savings  in  State 
and  Federal  expenditures  for  indemnity  payments,  increase  the  confid¬ 
ence  of  cattle  omers  in  the  tost.  It  is  reasonable  to  predict  that 
investigations  outlined  in  the  follovmng  plan  of  work  would  yield 
profitable  returns  if  applied  to  the  tuberculin  reaction.  Many  other 
immunological  reactions  pertaining  to  control  of  animal  diseases  present 
like  problems  for  solution. 

To  define  the  lii'iiits  of  investigp.tions  contemp3.3.ted  under  this  project, 
it  is  presumed  that  .immunological  reactions  are  essentially  chemical 
reactions  involving  separable  and  distinguishable  chemical  entities. 
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WOM  UITDBE  THIS  APPROPRIATION 


Objective}  (l)  To  increase  farm  income  by  solving  problems  which  cause  loss 
of  value  of  crops  or  V'hich  interfere  with  their  consumption  along  estab¬ 
lished  lines;  (2)  to  develop  new  forms  of  certain  agricultural  crops  to 
more  satisfactorily  meet  consumer  requirements;  (3)  to  devise  means  of  im¬ 
proving  the  initial  and  storage  quality  of  processed  agricultural  commodi¬ 
ties;  (4)  to  reduce  handling  and  processing  costs;  (5)  to  develop  uses  for 
agricultural  byproducts  and  wastes, -and  to  devise  methods  of  processing  of 
agricultural  materials  for  feed  purposes;  (6)  to  render  technical  assist¬ 
ance  to  farmers'  cooperative  processor  organizations;  (7)  and  to  assist  in 
developing  "deficiency"  crops  (e.  g.  tung  nuts)  for  supplying  products  for 
which  existing  supplies  are  inadequate. 

The  Problem  and  its  Significance;  Our  armed  forces  and  Lend-lease  absorbed 
the  greatly  increased  production  of  food  during  the  war,  and  during  that 
time  we  developed  better  methods  of  processing  and  handling  a  wide  range 
of  food  products  and  created  replacements  and  supplements  to  formerly  im¬ 
ported  products  from  agricultural  products.  Since  the  end  of  the  war, 
there  has  been  a  decrease  in  demand  for  the  needs  of  the  military  forces 
and  it  ds  expected  there  will  be  an  increased  availability  of  foreign- 
produced  commodities.  This  will  make  it  necessary  to  emphasize  investiga¬ 
tions  under  this  appropriation  item  to  develop  basic  and  applied  research 
datafpr  peacetime  use,  which  will  be  urgently  needed  in  such  industries, 
for  example,  as  the  citrus  industry,  which  has  been  processing  a  substa.n- 
tial  portion  of  the  citrus  crops  for  juices,  concentrates,  marmalades  and 
similar  materials  for  Lend-lease  and  military  service  requirements.  Simi¬ 
lar  type  of 'research  will  be  needed  to  take  care  of  the  problems  arising 
for  fruits  other  than  citrus,  vegetables,  tung  nuts,  etc. 

To  accomplish  this,  investigations  will  be  required  on  chemical,  enzyme, 
microbiological  and  pharmacological  problems  which  are  basic  to  practically 
all  crops,  and  the  solution  of  which  will  open  the  y&y  to  applications  of 
great  importance  to  agriculture.  The  color  and/or  flavor  of  processed 
products,  whether  for  food  or  industrial  use,  pla„y  an  important  part  in  in¬ 
fluencing.  the  commercial  value  of  the  commodities. 

General  Plan;  In  general,  basic  work  is  conducted  under  this  appropriation 
and  anplications  made  at  12  field  stations  located  in  areas  where  production 
of  -the  crops  involved  is  greatest.  Cooperation  is  maintained  with  other  Bu¬ 
reaus  of-  the  Department  and  State  Agricultural  Experiment'  Stations. 

Progress  and  Current  program;  The  following  statements  of  current  programs 
and  examples  of  recent  a.ccornplishm4>nts  under,  this  appropriation  are  cited 
by  financial  projects; 

Fruits,  Vegetables,  and  Other  Agricultural  Products  of  the  South;  Work  under 
this  project  is  concerned  with  (T)  the  production  of  canned  citrus  juices 
and  concentrates  of  improved  initial  and  storage  quality,  (2)'  development 
of  uses  for  citrus  byproducts  and  wastes,  (3)  brine  preservation  of  vege¬ 
tables,  and  (4)  processing’ of  agricultural  materials  for  feed  purposes. 

Citrus  Juices  and  Concentrates.  Florida  and  Texas  annually  produce  over 


100,000*000  "boxes  —  nearly  4,500,000  .tons  —  of  citrus  fruits,  and  pro¬ 
duction  is  increasing*  About  two-thirds  of  the  grapefruit  and  a  fourth  of 
the  oranges  are  now  processed,  largely  for  canned  juices,  and  growers  are 
looking  to  processing  as  an  outlet  for  an  even  greater  proportion  of  their 
crops*  .  ■ 

As  a  part  of  the  Southern  citrus  research  program,  studies  have  been  con¬ 
tinued  on  the  causes  of  gas  formation  in  orange  juice  concentrates,  and 
the  improvement  of  m.ethods  of  pasteurization.  Viable  yeasts  were  isolated 
from  such  concentrates,  and  data  were  obtained  on  the  time  required  to 
destroy  them  in  concentrated  sugar  solutions  at  various  temperatures .  It 
v/as  found  that  tem.peratures  for  effective  pasteurization  of  such  concen¬ 
trates  may  be  over  50'^  S’,  higher  than  those  required  in  the  case  of  whole 
fresh  juice.  Other  -studies  have  shovi-n'  that  spoilage  from  gas  formation 
may  be  brought  about  not  only  by  microbial  fermentation,  but  also  by  chem¬ 
ical  means,  such  as  reaction  betv/een  citric  acid  and  sugars.  Recomm.ended 
processing  procedures  already  developed  from,  these  studies  have  been  com¬ 

mercially  applied,  with  the  result  that  during  the  19^3“^^  season  over 
2,000,000  gallons  of  orange  concentrate  were  shipped  for  military  and  lend- 
lease  use  with  negligible  losses  from  gas  formation. 

Emphasis  is  "being  placed  not  only  upon  maintenance  of  quality  during 
storage  of  citrus  juices,  but  on  improved  initial  quality  as  well,  Co  op¬ 
erative  Work  v/ith  the>  Florida  Citrus  Commission  has  led  to  the  filing  of 
a- public  service  patent  application  for  an  improved  concentrate  prepared 
by  vacuum  concentration  of  citrus  juice  to  a  high  solids  content,  using  the 
best  present  pra-ctice,  and  adding- sufficient  fresh  juice  to  improve  flavor 
and  aroma  and  produce  the  desired  final  concentration.  Also,  preliminary 
pilO't-plan.t-scale  experiments  have  been  made  on  the  applicability  to 
citrus  juice  concentration  of  the  flavor  recovery  process  developed  at  the 
Bureau's  Eastern  Regional  Research  Laboratory  for  use  wdth  apple  juice. 
Further  work  will  be  necessar?'  before  it  can  be  established  that  t3ie 
process  will  "give  the-  same  results  with  citrus  as  we  have  secured  with  ap¬ 
ples.  Much  remains  to  be  done  to  improve  the  quality  of  both  straight  and 
concentrated  canned  citrus  juices  to  expand  their  marketing  for  civilian 
consumption.  This  problem  was  recognized  in  a  conference  held  between 
interested  Bureau  'onits  and  members  of  the  industry,  at  which  considerable 
attention  v/as  given  to  the  planning  of  a  broad,  coordinated  research  pro¬ 
gram  on  both  Southern  and  V/e stern  citrus  fruits.  This  program  v;ill  in¬ 
clude  a  thorough  survey  through  the  literature  and  by  available  analytical 
methods  o'f  minor  compounds  v;hich  may  contri"bute  to  the  objectionable 
flavors  on  poor  keeping  quality  of  processed  citrus  juices.  Attention 
will  also  be  given  to  those  constituents  which  are  responsible  for  the 
natural  flavor,  and  to  means  of  preventing  alteration  or  loss  of  these 
substances  ddring  processing.  The  identity  and  characteristics  of  the 
bacteria  and  other  microorganisms  foun.d  in  citrus  fruit  will  be  given  fur¬ 
ther  and  more  detailed  study. 

Byproduct  Utilization.  Progress  has  been  made  on  the  development  of 
prof itarple  uses  for  byproducts  and  waste  materials  from  the 'canning  of 

citrus  juices.  Florida  production  of  stock  feed  from  citrus  puln  more 
than  doubled  between  the  1940-4l  and  1943-44  seasons,,  and  nov/-  exceeds 
70,000  tons  annually.  Production  of  this  valuable  "bj^product  in  Texas  has 


expanded  rapidly,  with  the  technical  assistance  of  Bureau  personnel.  More 
complete  and  profitable  utilization  of  the  liquor  pressed  from  this  pulp 
is  being  attained  through- commercial  application  of  methods  developed  by 
the  Bureau,  During  the  past  season  alcohol  was  commercially  produced  from 
the  concentrat'^l  press  liquor;  also,  the  dilute  liquor  was  commercially  used 
for  growing  high-protein  feed  yeast  for  the  enrichment  of  stock  feed. 

The  future  byproducts  program  will  include  further  v/ork  on  the  use  of 
dilute  and  concentrated  citrus  press  liquors  for  fermentations  to  produce 
lactic  acid,  ethyl  auid  butyl  alcohols,  etc.,  as  well  as  for  production  of 
feed  yeast.  More  economical  methods  of  drying  pulp  for  stock  feed  will  be 
studied.  Attention  will  be  given  to  new  or  improved  methods  for  recovery 
and  utilization  of  peel  oil,  seed  oil,  and  other  minor  constituents  of 
citrus  fruit.  Economical  means  will  be  sought  for  the  sanitary  disposal 
of  dilute  press  liquors  where  their  industrial  utilization  is  impracticable. 

Brined  Vegetables.  Continued  interest  of  large  canners  in  the  commercial 
possibilities  of  sa.lt-  and  brine-  preserved  vegetables,  particularly  for 
use  in  soups,  led  to  further  refinement  of  procedures  for  this  method  of 
preservation.  Some  20  different  vegetables  can  be  successfully  handled 
by  appropriate  salting  or  brining,  the  wide  applicabi lity  and  simplicity 
of  the  methods  having  been  demonstrated  by  extensive 'practical  use  during 
the  past  seasons.  A  s-urvey  has  been  made  of  the  availability  of  end-of- 
season  surpluses  of  a  variety  of  vegetables  at  production  centers  in 
Elorida  to  determine  the  large-scale  applicability  of  brine  preservation 
to  recoverj’’  and  profitable  utilization  of  this  potentially  valuable  prod¬ 
uce.  Future  studies  of  the  salt-brining  preservation  process  will  em¬ 
phasize  the  economic  factors  involved  in  its  applica.tion  .to  various  vege¬ 
tables. 

Ensilage  of  Potatoes.  In  cooperation  with  the  Forth  Carolina  Experiment 
Station,  studies  were  continued  on  the  ensilage  of  cull  white-  potatoes. 
Fundamental  information  was  obtained  on  the  organisms  present  and  the 
course  of  fermentation,  in  potatoes  that  are  steamed  and  ensiled  hot.  The 
method  resulted  in  silage  of  excellent  quality,  which  is  being  used  in 
dairy  cattle  feeding  ..tests. 

Sugar's  and  Siruns  Investigations;  Work  under  this  project  is  concerned  with 
recovery  of  aconitic  acid  from  sorghum  and  sugarcane  juices,  (2)  re¬ 
covery  of  sugarcane  wax  from  clarification  wastes,  (3)  reduction  of  sugar 
losses  in  beets  during  storage  and  transport,  and  (4)  use  of  agricultura.l 
products  in  conf ectionery. 

Aconitic  Acid.  The  Bureau's  patented  process  for  recovering  aconitic  acid 
from  sorghum  juices  which  was  .developed  during,  previous  seasons,  was 
successfully  applied  to  sugarcane  molasses  this  3’'ea.r,  •  In  cooperation  v/ith 
the  Iberia  Sugar  Company,  a  growers'  cooperative,  several  tons  of  calcium 
aconitate  were  produced  on  a.  pilot-plant  scale  by  variations  of  the  method 
of  liming,,  and  combined  lime  aud  calcium  chloride  treatment  of  the  diluted 
second  molasses.  The  success  of  this'  work  has'  led  the  Iberia  Comuany  to 
install  equipment  for  commercial-scale  production  of-'  calcium  aconitate 
from  its  entire  grind  of  ca.ne  during  the  coming  season.  An  incidental 
result  of  the  aconitate ' recovery  treatment  is  an  increase  in  purity,  of  the 


molasses,  permitting  higher  sugar  recovery.  'A'':public'' service  patent  was 
drafted  on  a  method  developed'’ for  freeing' the  drude  calcium '’aconitate  of 
magnesiun,  an  impurity  which  interferes  with’ the  efficient  conversion  of 
the  aconitate  to  the  commercially  vaduahle  ac'qnitic  acid. 

A  general  survey  demonstrated  the  availa.hility  of  aconitic ’  acid  in  all  - 
hut  one  small  Louisiana _ cane-producing-area, • and  indicated  a  potentially 
available ,  domestic  supply  of  6,000,000  pounds  yearly.'  Experiments  also’ 
developed  the' possibility  of  multiple  harvesting ‘of  certain  canes  during  ■' 
the  off-season  solelj’-  for  manufacture  of^  aconitate  and' bj^rcduct  feed. 

The  future  program,  will  include  continued' eff  orts  to  industriali.ze- .the  ■ 
aconitic  acid  reco'very  process,  as'  well  as  studies  of-  the  chemistrj'-  of 
aconitic  acid  and,  its  derivatives  and  their  industrial  application. 

Sugarcane  Wax.  The" Bureau' s  process  for  refining  sugarcane  wax  extract¬ 
ed  from  clarification  residues  was  further  improved  by' develonment  of  a 
method  for  crystallizing  the  wax  from  concentrated  solutions  in  the  ex¬ 
traction  solvent,  usually  toluene.  This  permits  rapid  and  thorough 
washing  to  remove. fatty  and  colored  impurities,  and  results  in  a  premium 
quality  powdered  'wax.  This  process  is  alread.y  being  applied  commercially. 
However,  continued  efforts  will  be  made  to  improve  the  efficiency  of  com¬ 
mercial  operation.  Eurther  studies  will  be  made  of  the  composition  and 
utilization  of  the  wax.  ' 

Losses  in  Sugar  Beets.  Eurther  progress  wa.s  made  in  the  'study  of  methods 
of  minimizing  losses  of  sugar  in  beet  stora^ge  piles,  and  in  carloads  of 
beets  in  transit,  A  detailed  publication  was  prepared  on  careful  evalua¬ 
tion  of  the  savings, to  be  effected  by  application  of  whitewash  to 'the  ' 
surface  b.eets,  and  wider .. adoption  of  the  practice  is  anticipated  through¬ 
out  the  beet  sugar  industrjT-,  /  Composite  samples  from.  6C  beet  sugar  factorie 
were ' analyzed  and  examined  bacteriologically ,  and  the  data  were  issued  for 
the  guidance  of  pro'ducers  in  maintaining  and  improving  the  quality  of 
suga.rs  produced  and  increasing  efficiency  of  .manufacturing- operations. 

This  marks  an  im.portant  step  in  the  solution  of  the  -problem- of .' beet 
spoilage  in  storage  piles  and  in  carloads  in  transit. 

'Conf ectionery.  In  cooperation  with  the  Hatioilal  Confectioners'-  Associa¬ 
tion,  investigations  are  being  made  of .the  use  of  a  wider  variety  of  agri¬ 
cultural  products  in  confectionery,  with' particular  emphasis  on  :im.proving 
the  nutritional  balance  of  various  'types  of  candy.  Commercially  available 
cottonseed,  peanut,  soybean,  sunflower  seed,  arid' similar  flours  are  being- 
tried,  as  well  as  alcohol-extracted  soy  flour  and  starch  sponge  developed 
at  the  Northern  Regional  Resea^rch  Laboratory,  'Velva-Eruit  purees  of  the 
Western  Regiona.l  Research’ Laboratory ,  and  apple  "si,rup”  '  concentrates  from 
the  Eastern  Regional  Research  Laboratory.  A  specially  pre-pa.red  protein 
isolated  from  peanut  meal  h'a.s  already  given'  exceptional  promise  as  a 
suitable,  candy  ingredient  for,  attaining  a  desirable  balance  of  nroteih  in 
relation  to  cp..rbohydratP  consent.  A'pa-tent' disclosure  has  been  prepared 
covering,  the  use  of',this  and  similar  preparations  as  dandy- ingredients. 

Work  under,  the  pro.ject  "inulin  and,  other .  Comnl  ex  Poly  s.ac  char  ides  Investi¬ 

gations"  will  be  completed  and,  closed,  out  in  19^6.  The' closing  of  this' 
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line  of  work  will  provide  . funds  greatly  needed  for  cane  sugars  investiga,- 
tions  to  determine  the  causes  of,-  and  to  '  develop  methods  of  overcoming 
difficulties  in  process^ing  mechanically  harvested  sugar  cane  and  new 
varieties  of  cane.  '  . 

Investigations  on  Pharmacology  of  Agricultural  Products;  The  pharmacolog¬ 
ical  research  group  has  continued  its  functions  of  determining, the  phar¬ 
macological  properties,  including  possible  acute  and  chronic  toxicity, 
or  products  having  prospective  uses  as  foods,  feeds,  medicines,  or  phar¬ 
maceuticals,  and  of  stu3;5''ing  contaminants  that  occur  in  foods  as  a  result 
of  their  processing.  Research  of  this  nature  has  served  not  only  as  a 
protective  measure,  hut  also  as  a  source  of  nev;  and  valuable  information, 
and  frequently  as  a  stimulus  and  guide  to  new  investigations. 

Some  products  .currently  under  study  are  the  new  antibiotics,  citrinin, 
lysozyme,  and  subtilin,  as  well  as  carotene,  the  precursor  of  .vitamin  A. 

It  was  recently  indicated  that  all  of  the  carotene  present  in  dehydrated 
ca.rrots  may  not  be  usable  by  test  animals;  from  this  it  seems  possible 
that  dehj^dration  causes  some  of  the  natural  carotene  to  become  biological¬ 
ly  unavailable.,  Lysozym.e,  prepared  from  egg  v/hite,  has  been  shown  to  be 
capa,ble  of  producing  anaphylaxis  in  rats  and  guinea  pigs. 

Investigations  on  Enzymes  and  Phyt.o chemistry;  ■  The  Enzyme  Research  Labora¬ 
tory  has  continued  to  investigate  applications  of  enzyme  chemistry  to  agri¬ 
cultural  problems. 

The  so-called  sulfite  process  for  making  Industrie,!  alcohol  from  wheat, 
described  in  previous  reports,  has  saved  industry  a  quarter  of  a  million 
bushels  of  malt.  A  method  for  the  rapid  digestion  of  uncooked  starch  has 
been  developed  that  converts  all  the  starch  to  sugars  and  thus  shows  prom¬ 
ise  of  important  applica.tion.  The  difference  between  malt  made  from 
western  barley  (which  makes  poor  malt)  and  eastern  barle;,'"  (some  of  vfhich 
maJces  high-grade  malt)  has  been  discovered.  By  addition  of  certain  cheap 
materials  such  as  sweetpotato  juice  or  extracts  of  v/heat  meal  to  the  poor 
malt,  its  quality  ca,n  be  made  to  equal  that  of  high-grade  malt.  This  im¬ 
provement  occurs  because  the  added  materials  supnly  an  enzyme  that  is 
lacking  in  low-grade  malt^ 

Work  along  such  lines  as  the  foregoing  will  be  continued,  and  ,at tent ion 
will  be  given  to  8,gri cultural  processes  such  as  ripening,  particularly 
the  ripening  of  grains  and  citrus  fruits  in  the  hope  of  devising  arti¬ 
ficial  aids  to  ripening  that,  Vifill  improve  the  quality  and  storage  life 
of  these  products. 

Fruits,  Vegetables,  and  Other  Agricultural  Products  of  the  West;  Work  under 
this  project  is  carried  out  jointly  in  Wa.shington  State  and  California, 
and  is-  concerned  chiefly  with  (l),  improvement  of  freestone  peach  canning, 

(2)  removal  of  nightshade  berries  from  peas,  (3)  utilization  of  pear 
cannery  wastes,  and  (4)  processing  of  Western  citrus  fruits., 

.  Free'stone  Peaches.  A  coopera^tive  project  with  the  Washington  State  Agri¬ 
cultural  Experiment  Station  ha.s  served  the  recently-developed  freestone 
peach  canning  industry-^  The  effect  of  such  variables'  as  variety,  harvest 
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maturity,  ripening,  arid  storage  has  been  .evaluated  in  experimentally 
canned  samples.  Studies  of  discoloration  in  stored  peaches  showed  that 
metallic  contamination  was  not  responsible,  the  chief  factor  being- 
residual  oxygen  in  the  headspace  of  the  can,  Optim.um  rinening  conditions 
were  determined  for  ^-commercial  blocks  of  peaches.  Present  work  is  con-<^  ■■■ 
cerned  with  lowering  production  costs  and  developing  improvement,  in  ■ 
quality, 

ITig'ht shade  Berries.  Experimental  work  has  been  continued  on  the  im-orove- 
ment  of  the  process  previously  described  for  the  removal  of  nightshade 
berries  during  the  canning  of  peas.  The  method,  which  involves  the  treat¬ 
ment  of  the  pea-berry  mirture  with  an  oil-water  emulsion  in  which  the 
nightshade  berries  and  debris  are  coated  vlth-  air  bubbles  and  floated 
avay  while  the  peas  sink,  has  been  shovm  to  be  commercially  feasible.  Im- 
pV-ovement  in  operating  details  may  be  expected  as  the  result  of  further 
research. 

Pear  Wastes,  In  efforts  to  utilize  the  sugars  of  pear  cannery  wastes,  a 

-  lime  treatment  has  been  developed  by  which  colloidal  im.purities  can  be 
economically  filtered  out  to  produce  a  clear  pear  juice.  Studies  are  be¬ 
ing  continued  to  determine  the  practical  limits  of  operation  of  this 
process .  ■  ■  .  ;■ 

Grapefruit  Juice.  About  2-|  to  3  million  cases  of  canned  grapefruit  juice 
are  now  being  packed  annuall;^  by  the  Arizona-Calif ornia  industry.  It  is 
estimated  that  this  pack  could -be  materially  increased. if  the  product 
could  be  improved.  ¥hile  mid-season  fruit  is  fairly  v/ell  balanced  in 
quality,  early  grapefruit  from  these  areas  is  too  acid.,  while  late-season 
fruit  is  not  tart  enough,  preliminary  laboratory  results  have  indicated, 
that  juice  from  early  fruit  can  be  given  the, proper  balance  between 
acidity  and  sweetness  by  addition  of  sugar  and  buffer  salts;  it  mny.be 
possible  to  similarly  standardize  the  juice  from  late  fruit  by  addition 
of  citric  acid  or  its  salts.  "  .  . 

Cleaning  Dales.  Usual  methods  of  clea.ning  ripe  dates’  involve  rolling 
then  over  Turkish  towels,  v;hich  entails  undue  expenses  for  laundering  the 
towels.  A  new  procedure  has  been  developed  for  cleaning  the  dates  by 
tumbling  them  through  warm  v/ater  sprays  and  drying  them  in  circulating 
warm  air.  The  process  has  been  adopted  by  a  commercial  dale. packer. 

Eundamental  Investigations  in  Microbiology ' of  Agricultural  Products;  The 

ra.pid  growth  of  the  egg  dehydration  industry  during  the.  war,  because  of 
the  demand  for  a  nutritious  food  product  requiring  a  minimum  of  shipoing 
■space,  exceeded  growth  of  the  scientific  knov/ledge  necessary  for  the. 
manufacture  and  handling  of  a  high  qualitj^  product.  To  insure  the  con¬ 
sumer  against  spoilage  and  health  hazards,  investigations  have  bpen  and 
are  being  undertaken  to  obtain  basic  inf or.ma,tion  needed  to  improve  the 
microbiologicsl  quality  of  egg  powder.  ,  •  .  ■ 

Both  high—  and  lov/— moisture-content  powders  have  been  examined  in  .  the 
laboratory,  and  their  production  method.s  have  been  studied  in  -the  field.. 
The  findings  have  shown  that  (l)  dirty  shell  eggs  are- an  impo.rtant 
source  of  food  poisoning  organisms;  (2)  pasteurization  of  the  liquid 
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egg  mix,  and  a  low  moisture  content  in  the  egg  pov.'der ,  greatly  discourage 
the  growth  of  such  organisms;  (3)  they  may  survive  several  months  in  pow¬ 
der  stored  at  86*^  F.  or  less;  and  (5)  the  bacterial  count  in  high-moisture 
powder  varies  seasonally,  being  lowest  in  the  spring  and  early  summer  months. 

Results  of  laboratory  and  field  studies  have  been  prepared  for  -oublication 
and  otherv/ise  made  available  to  the  industry  and  interested  government 
agencies. 

The  current  program  includes  projects  on  (l)  improvement  of  methods  for 
isolation  and  q.uantitative  estimation  of  food  poisoning  organisms  occurring 
in  egg  powder;  (2)  serological  identification  of  common  and  unusual  types 
of  such  organisms;  (3)  biochemical  differentiation  of  similar  strains;  and 
(4)  determination  of  effective  pasteurization  times  and  temperatures  for 
liquid  egg  mix  prior  to  dehydration. 

Tung  ITut  Investigations;  Largely  as  a  result  of  the  Bureau's  pioneer  work 
on  the  application  of  solvent  extraction  techniques  to  tung  nuts,  the  tung 
oil  industry  is  considering  the  installation  of  a  50-ton  solvent  extraction 
plajit  in  the  Louisiana-Mississippi  area  as  a  means  of  increasing  domestic 
supplies  of  this  very  important  drying  oil.  During  the  past  year  consid¬ 
erable  progress  was  made  on  a  careful  evaluation  of  various  available  sol¬ 
vents  as  to  economy,  efficiency,  and  quality  of  tung  oil  obtained.  Pilot 
plant  studies  in  a  continuous  commercial  counter-current  extractor  indi¬ 
cated  that  two  of  the  most  suitable  solvents  were  two  hydro-carbons, 
hexane  and  heptane.  Oils  extracted  by  both  solx^ents  were  made  into  ex¬ 
cellent  spar  varnishes.  The  study  of  further  details  of  commercial  proc¬ 
esses  for  tung  oil  extraction  is  going  forward. 

Introduction  during  the  past  season  of  field  hullers  necessitated  careful 
study  of  methods  of  promptly  drying  the  hulled  tung  fruit  kernels.  Tests 
were  made  in  several  tj'pes  of  commercial  and  experimental  driers  to  deter¬ 
mine  the  effect  upon  extractability  and  oil  quality  of  drying  hulled 
kernels  at  various  controlled  temperatures.  Data  also  were  obtained  for 
calculation  of  drying  capacities,  efficiencies,  and  approximate  costs. 

During  the  fiscal  year  1946  work  v/ill  be  conducted,  on  the  utilization  of 
bjrproduct  tung  hulls  a.nd  m-eal,  ajid.  on  the  effect  of  tung  nut  storage  on 
oil  quality. 

Basic  Investigations  in  the  Chemistry  of  Agricultural  Products;  A  small 
technica.1  staff  ha.s  been  organized  to  conduct  fundamental  investigations 
in  plant  biochemistry  in  cooperation  v/ith  plant  breeders,  physiologists, 
and  pathologists.  Part  of  the  work  has  been  directed  intensively  to  the 
synthesis  of  new  compound.s  to  be  tested  for  plant  hormonal  and/or  phyto- 
cidal  action.  This  is  im.portant  since  the  discovery  of  compounds  which 
will  hasten  fruit  ripening  or  selectively  kill  noxious  plants  without 
harming  useful  crops,  will  effectively  increase  fp.rm  production. 

Emphasis  is  being  placed  on  the  so-called  weed  killers,  which  belong 
chiefly  in  the  family  of  substituted  phenoxyacetic  acids.  Efforts  will 
be  made  to  discover  compounds  which  are  more  potent  than  those  now  in 
use,  cause  the  least  damage  to  useful  plants,  and  can  be  characterized  by 
readily  detectable  chemical  groups  so  that  the  mechanism  of  their  action 
can  be  determined. 
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(c)  Ifeval  Stores  Investigations 


Appropriation  Act ,  1946  .  $125 » 000 

Anticipated  supplemental  for  s.dditional  costs  due  to  the 

Federal  Employees  Pay  Act  of  1045  . . . .  +17,500 

Total  anticipated  available,  1946  . . . .  l42 , 5OO 

Budget  estimate,  1947  . . . . .  l40 , 000 

Change  for  1947  J 

Overtime  decrease  -2,100 

Other  decrease  -400  . . . . . -2 , 5OO 


PROJECT  statement 


Project 

19U5 

1946 

(estimated) 

1947 

(estimated) 

Increase  or 
decrease 

1,  Naval  Stores  Investigations: 
(a)  Investigations  of  naval 
stores  production,  proces^ic 
ses  and  equipment  .....t. 

t 

$31, 37s 

$49,006 

$48,856 

-$150 

(b)  Investigations  of  com¬ 
position,  properties, 
components,  and  deriva¬ 
tives  of  ne.va.l  stores  ... 

33,lSl 

42,499 

42,399 

-100 

(c)  Investigs-tions  of  uses, 
handling,  and  transporta¬ 
tion  of  naval  stores  .... 

31,256 

48,895 

4s, 745 

-150 

2i  Overtime  pay . . 

13,547 

56 

2,100 

-2,100 

Covered' into  Treasury  as  miscel¬ 
laneous  receipts,  P.L.  529  .• 

Unobligated  balam  e 

23 , 242 

-  - 

Total  available  . . . 

132,660 

i42,500 

i4o ,000 

-2,500 

Anticipated  supplemental  . . 

—  — 

-17,500 

_  _ 

Tota,!  estimate  or  appropria¬ 
tion  (1945  adjusted  for 
comparability) 

132,660 

125,000 

i4o,ooo 

INCESASES  OR  EECREASES 


The  decrease  of  $2,500  in  this  item  for  1947  consists  of  the  $2,100  decrease 
for  overtime,  and  a  decrease  of  $400  to  round  off  the  appropriation  total. 
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It  is  further  presumed  .-that  ;the'Se  ,  entities-;- c-an  ■'’b:!3  isolated  by  fraction¬ 
ation  procedures  employing’  clieMcai/'phy'sical,  and  biocheniical  tech- 
•nic^ues^._  The  ape^cif  icall^-;  ^activ’e  cqiiipqncpts.  pf  iiumiinqiogical'  ;reactions.  ar( 
chiefly  of  protein  character.-  He-nc-ep  -for  identif ica-tion  of  these  pro- 
.teins^  lp.b oratory;  aninials^  .^111.  employed  for.  conducting  iinmunologic 
identification  tests.  _  Vifhen  results,  pf  experiments-  conducted,  u-nder  this 
project  justify^  p]-inical  tests  on.  farm  _.ajiLmc'iLs,^  prrangemer-t  vvpuld  be  , 
made  with  the  Bureau  of  Animal  Industry  for  collaboratiye  studies-  tp-  ' 
be  conducted  by  and  under  direction  of  that  Bureau.  - 


CI-IAIUGE  IN  LANGUAGE 

The  estimates  include  a  proposed  change  in  the  language  of  this  item, 

..  .  as.. follows -.(-new-  language  underscored,-  deleted  -mat1>er-  enclosed --with 
brackets) :  ■  '  .  '  ■ 

Agricultural  chemical  investigations!  For  conducting  the  inyes-, 
tigations  conteiaplsied  by  the  Act  of' May  15?  1862  (5  U.S.C,  511?' 

512^,  relating  ’to  the  application  of'  chemistry  to  agriculture p 
for' the  biologibal,  .  chemical,,  .physical,  microscopical,' and  tech- 
-  ■"  nological  investigations  of  foods,  feeds,*  drugs,  plant  and_  annual 
products,  and  substances  used  in  the|  manufacture  thereof;, for  in¬ 
vestigations  of [  the  physiological  eff ects ' hnd  for  the  pharmacolog¬ 
ical  testipg  of'  such  products  and.  of^  insecticides';  fbr'''the  inves¬ 
tigation' and  de-VelopAiPnt  of 'methods  for '  the  manufacture  of  sugars, 
sugar  sirups,  and  starches  and  the  utilization  of  ne''w  agricultural 
materials  for  such  p;urposes;  and  .for'  the  technologipifL' inyestiga- 
tioh  of  the  'utilization  of  fruits  and  vegetables  and  for  frozen 
•  '  pack  in'vPstigations  ; ;  [and  to- cobperate’ with '  associations  ajid  .scien-* 
tific  societies' in  the.: development  of 'methods  of  analysis,  $350,000] 
$576, QOO; ;  ; 

,  The',  propbse-d  :chang-e-in  language-  -deletes  -the  h'irordS'  ”ahd '  to  cooperate  with 
associations ■,a£LcL-s.cient if  ic  s.oclq.t.ies"i.n^.  the ’  development  of  me'bhods  of 
analysis'''  for  the  sole  purpose  of  shortening  ■  and  simplifying  'bhe  wording 
of  the  item.  The  clause  proposed  for  deletion  is  considered  surplusage 
and,  therefore,_  need.'nqt -he.  re.taln-ed  : in.  th.e'iAhbuai; appropriation  act,  the 
cooperative  work  being  authorized  by  the  Act  of  May  15?  1862  (5  U.S.C. 

511),  establishing  the  Department  of  Agric'ulture,  as  implemented  by.  the 
Act  of  July  24,  1919.  (5  U.S;C.  563-564).'  -Elimination  of  the  language 

from  the  annual  appropriation  act  will  not  in  any  way  change  the  scope 
"or  'characier  of 'the  work-  performed  under  this  s^ppropriation  -item-,  or  the 
authority  of -bhe'  Department  to  cooperate  ■'with  other  agencies,  .iris tit utio-hs-, 
orgenizations,  or  others  in  the  conduct  of  such  work. 

In  view  of  the  proposed  deletion  of  the  last  clause  of  the  item,  it  as 
necessar^^  to  insert  the  word  "and"  at  the  beginning  of  the  next  preceding 
clause. 
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WORK  UNDER  THIS  APPROPRIATION 

Objective:  (l)  To  develop  improved  methods  and  .equipment  for  the  produc- 

tion  of  turpentine  and  rosin  in  order  to  make  available,  products  more 
nearly  meeting  the  physical  and  chemical  requirements  of  the  consuming 
industries;  (2)  to  determine  the  chemical  composition  o-  pine  oleoresin 
(pine  tree  gum)  and  the,  various  turpentines  and  rosins  in  order  to  pro¬ 
duce  derivatives  which  may  prove  of  industrial  value;  and  (3)  to  develop 
methods  of  handling,  packaging,  and  storing  naval  stores  which  will 
minimize  deterioration. 

The  Problem  and  its  Significance;  ¥ith  the  transition  from  v/ar  to  peace 
and  its  accompanying  changes  in  price  structure  and  increased  competition 
with  oth’er  products  which  have  not  been  readily  available  owing  to  the  wax, 
it  will  be  necessary  to  expand  the  effort  to  develop  more  efficient  methods 
of  processing  the^pine  oleoresin  and  to  develop  new  derivatives,  thereby 
furnishing  a  wider  market  for  na.val  stores  products. 

Pine  oleoresin  is  the  source  of  raiv  m.aterials  for  synthetic  rubber,  pro¬ 
tective  coatirigs,  for  drying  oil  promoters,  soap,  various  chemicals,  such 
as  camphor,  cymene  and  styrene  derivatives,  and  other  chemicals.  It  is 
an  annually  reproducible  crop  v/ith  potentialities  for  increased  produc¬ 
tion. 

Future  plans  contemplate  the  conduct  of  studies  on  terpene  and  resin  acid 
derivatives  and  the  return,  as  far  as  possible,  to  the  program  of  resin 
and  rosin  utilization  as  originally  set  up.  Work  on  improved  processing 
of  gum,  which  was  held  back  during  the  war,  will  also  be  intensified. 

There  is  a  continuing  need  for  "intermediates"  for  making  synthetic  rubber 
and  various  chemicals  and  derivatives  needed  in  the  compounding  of  such  rub¬ 
bers. 

Turpentine  derivatives  have  been  obtained  v;hich  can  serve  in  actual  rubber 
synthesis  both  individually  and  in  compounding  products  to  impart  to  si'^vi- 
thetic  rubber  .specifically  desired  properties. 

General  Plan;  The  research  and  technical  v^ork  conducted  under  this  appro¬ 
priation  comprises  studies  on  production,  processes,  eq__uipment  composi¬ 
tion,  properties,  components  and  derivatives,  and  on  uses,  handling  and 
transportation  of  naval  stores.  Results  obtained  from  studies  on  composi¬ 
tion  and  derivatives  constitute  a  basis  for  studies  on  nev/  uses  and  appli¬ 
cations,  Wherever  possible,  results  obtained  from  studies  on  composition 
and  new  uses  are  translated  into  larger  than  laboratorj^  scale  work  at  the 
Naval  Stores  Station.  The  appropriation  for  "Naval  stores  investigations" 
is  devoted  to  work  connected  with  their  effect  on  the  development  of  a 
sound  post-war  economy  in  the  naval  stores  industry. 

Progress  and  Current  Program;  The  v^ork  of  the  Naval  Stores  Research  work 
of  the  Bureau  has  resulted. in  the  issuing  of  f  patents  and  other  publica¬ 
tions  during  the  past  year. 

Investigations  of  Naval  Stores  Production,  Processes,  and  Equipment ;  Re¬ 
search  on  na.val  stores  has  included  studies  of  (l)  improved  gum 
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cleaning  and  refining  methods;  (2)  continuous  distillation  of  pine  gum; 
(3)  gum  from  chemically  stimulated  trees;  (4)  protective  coatings  for 
turpentine  cups;  (5)  gum  storage;  (6)  synthetic  rubber  interm.ed’iates 
from  turpentine;  (J)  rosin  soaps  for  synthetic  rubber  emulsifiers;  (8) 
new  and  useful  derivatives  of  rosin;  and  (9)  collection  of  naval  stores 
statistics, 

progress  was  made  in  the  development  of  methods  for  the  continuous  steam 
distillation  of  pine  gum.  A  continuous  still  of  semi-commercial  size 
was  erected,  and  perform.ance  tests  were  started.  The  present  capacity 
of  this  still  is  equal  to  that  of  the  batch  stills  nov/  in  comm.ercial 
use,  although  its  steam,  consumption  is  only  two-thirds  as  great, 

Por  the  benefit  of  nava,l  stores  producers,  a  bulletin  was  issued  shov;- 
ing  drawings  of  typical  processing  equipmiont  a,nd  a  suggested  -Dlant  layout 
for  carrying  out  the  Bureau's  patented  process  for  gum'  cleaning  and  re¬ 
fining.  As  in  previous  years,  licensed  commercial  production  by  this 
process  was  again  at  least  40,000,000  pounds  of  high  grade  rosin  and  so.me 

l, 500,000  gallons  of  turpentine.  Pive  nev;  central  refineries  are  being 
'built  this  season  to  operate  under  this  patent. 

Purther  research  in  cooperation  with  the  Porest  Service  on  gum  from_  chem¬ 
ically  stimulated  trees  has  confirmed  that  rosin  and  turpentine  of  good 
quality  can  be  made  from  such  gum  under  suitable  processing  conditions. 
¥ork  is  continuing  on  the  continuous  distillation  process,  and  efforts 
will  be  made  to  develop  a  .continuous  gum  cleaning  process.  Purther. 
studies  will  be  made  of  the  effect  of  chemical  stimulation,  as  well  as 
on  protective  coatings  for  extending  the  life  of  turpentine  cups  and 
methods  of  gum  storage  to  permit  year-round  operation  of  central  refin¬ 
eries'.  ^ 

Investigation  of  Composition,  Properties,  Components,  and  Derivatives  of 

ITaval  Stores;  Work  has  been  continued  on  the  development  of  synthetic 
rubber  imtermediates  and  other  useful  products  from  turnsntine,  to  hclt) 

m. eet  wartim.e  shortages  and  to  find  nevj  outlets  for  naval  stores.  A 

method  has  been  developed  for  the  liquid-phase  conversion  of  -a.lpha.- 
pinene,  the  chief  component  of  turpentine,  to  its  isomers,  dipentene  and. 
allo-0‘'’imene ,  and  for  the  further  conversion  of  the  .latter  to  a  sub¬ 
stance  known  as  pyronene,  A  number  of  synthetic  ruboer-like  elastomers  ■ 
have  been  prepared  from  the  turpentine '  derivatives ,  isopreiie  and  mj^-r- 
cene  ,  bj/'  copolymerization  with  styrene;  some,  of  these  show  considerable 
promise.  Por  the  more  efficient  separation  of  turpentine  derivatives, 
new  vacuum  distillation  was  set  up.  Samples  of  .purified  isoprene  and 
mjrrcene  were  prepared  and  furnished  to  industrial  and  college  labora¬ 
tories  for  polymerization  studies.  ,  .  ■ 

A. 

Purther  work  is  in  progress  on  the  isomeriza.tion  or  decomposition  of 
the  components  of  turpentine,  and  on  the  polymerization,  of  the  products 
thus  obtained  to  produce  rubber-like  elastomers. 

Investigations  of  Uses,  Handling,  and  Transportation  of  ITaval  Stores;  A 

new  method  was  developed  for  the  esterification  of  rosin  with  slow- 
reacting  polyhydric  alcohols,  such  as  2,3-butylene  glycol ,  whereby  after 


a  prelininp.ry  reaction  of  the  rosin  with  lactic  acid,  the  tiTie  required 
for  esterification  is  reduced  hy  50  to  60  percent.  Another  method  was 
developed  for  preparing  the  propylene  glycol  ester  of  rosin,  which 
should  serve  as  a  satisfactory  replacement  for  ester  gum,  the  glycerol 
ester  of  rosin. 

Synthetic  rubber  prepared  by  the  copolymerization  of  butadiene  and  sty¬ 
rene  in  aui  aqueous  emulsion,  using  soaps  of  rosin  and  resin  acid 
derivatives  as  emulsifying  agents,  was  found  to  be  superior  to  that  pre¬ 
pared  with  fatty  acid  soaps  as  the  emulsifying  agents. 

In  accordance  with  Public  La.w  278  -  7^^^^  Congress,  data  were  collected, 
tabulated,  and  published  on  the  production,  distribution,  consumption, 
and  stocks  of  naval  stores  by  quarters.  Monthly  surveys  of  naval  stores 
stocks  and  monthly  reports  on  the  production  of  steam  distilled  wood 
naval  stores  also  were  issued  during  the  year. 

Work  is  continuing  on  the  preparation  of  rosin  acid  derivatives  and  on 
the  preparation  and  purification  of  stabilized  rosin  acids  for  use  in 
synthetic  rubber  polymerization  processes;  on  the  esterification  of 
rosin  and  rosin  acid  derivatives;  and  on  the  compilation  of  naval  stores 
statistics. 


(Continued  on  next  page) 
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(d)  'Regional  Research.  Laboratories 


Appropfiation  Act,  1946  . . . .  $4,000,000 

Anticipated  supplemental  fpr  additional  costs  .due  to  the 

Federal.  Employees  Pay  Act  of  1945  . . . . . . .  .-t-^QO^OOO 

Total  anticipated  available,  1946  . . . . .  4,500,000 

Budget  estimate,  194?  . . . . .  . . . . .  4 , 450 , 000 

Change'  for  1947:  ’ 

Overtime  decrease  -66,000 

Increase  ■H6,000  . .  -pO , 000 


PROJECT  STATEi'SHT 


Project 

1945 

194E 

( estimated) 

iglTy 

( estimated) 

Increase  or 
decrease 

1.  Southern  regional  research 
laboratory 

$SS6,926 

$1,073,675 

$1,075,865 

+$2,190 

2.  ¥estern  regional  research 
laboratory  .  ■ 

852,944 

1,078,675 

1, -081, 065 

+  2,390 

3,  Eastern,  regional  research 
laboratory  . . . 

.  868-,  246 

1,068,875 

1,07'2,265 

,+  3,390 

4.  i^orthern  regional  research 
laboratory 

.  888,757 

1-,  075, 335 

1,083,365 

+8,030 

5.  Creneral  administrative 

expenses 

8S,6o4 

137,440 

137,440 

—  — 

6,  Overtime  pay  ................. 

488,032 

66,000 

-6.6,000' 

Covered  into  Treasury  as  miscel- 

laneous  receipts,  P.L,  529  .. 

864 

-  - 

_  _ 

Unobligated  balance 

170,227 

-  - 

Total  available  ............. 

+,244,600 

4,500,000.  ' 

4,450,000 

,  -50,000 

Anticipated  supplemental  ...... 

_  - 

-500,000 

_  _ 

Total  estimate  or 

appropriation . . . 

4^44,600 

4,000,000 

4,450,000 

.  INCREASES  OR  DECRKASES 

The  net  decrease  of  $50,000  for  1947  consists  of  the  $6'6,000  decrease  for 
overtime,  and  an  increase  of  $l6,000  for  placing  on, a  full-year  basis  in  1947, 
within-grade  salary  advancements  which  are  estimated  to  be  in  effect  for  only 
part  of  the  fiscal  year*  1946,  the  amount  applicable  to  each  of  the  four 
regional  research  laboratories  being  indicated  in  the  above  statement. 
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¥OBK  UNDER -THIS  ARPBOPRI ADION 


Objective;  To  develop,  by' research', ‘  bev  scientific,  cheinical^,:  and,  techni- 
■  cal,  Rs.es.  and' new' and  extended  markets  'and  outlets  fox,;' farm  commodities, 

,  and.  pxpductp^  and  bj^ro'duct's'  'th'er'e'of including  food  products  such  as 
.  corp,,.  xhea.t  soybeans','  cbt'tbh','  'sVeatpotato'es',  peanuts,  apnles-,.  vege-  ■ 
tables,  tobacco,  milk'  p'r'o'ducfs','  a'hl'ma-l- f-a-t-& -and  oils,  .tanning  materials , 
hides,  skins  and  leather,  potatoes,  alfalfd,  fruits,  poultry-,,  and  agri- 
cul.t.pr,a,l.  .re.sp_dues.  Efforts  are  concentrated  on  tha  development  and  im¬ 
provement  of  processes  wHi'cH  'wilT  'make  possibl'e  the  profitabl-e  produc¬ 
tion  of  industrial  products  for  wliich  there  is  a  present  or  potential  de¬ 
mand,  and  to  stimulate,  industries  by  shov/ing  the  possibilities  of  finan¬ 
cial  profit  from,  the  processing  of  agricultural  materials. 


The  Problem  and  its  Significance;  A  basic  problem 'and  need  of  agriculture 
under  nbr.mal -peacetime .  conditions  has  been  to  develop  new  and  extended 
uses  and  expanded  outlets  for  its  products  and  byproducts,"  -The  war  .em¬ 
phasized  the  importance  of  -the  program  of  -industrial  utilization  ,pf  farm 
commodities  in  certain  and  many,  of  i;ts.  .rnpre  immediate  aspects ,'  in' order 
J^o  meet  deficiencies  in  strategic  and  critical  raw”  matb'rials'  and. to  de¬ 
velop"  substitute  ‘replacement  materials,  .of  great  value  for'  13,011  civrlian 
and  military  needs.  Many  low-gra*de  'and  we.ste  .f^a'rm' 'ma't'enia'i'S,'  as'  well  as 
food  crops,  ‘Contain  •appreciable  quantities  of  valuable  cohs'ti'tu'ents* 

,  which  serve  for  the  production  of  elastics ,.  syii'tlie'ti' o',  Yub’be'f ,' motor  fuels 
and  lubricants,-  building  materials  ,•  cloth  filler  and  substitutes,’  fibers, 
protein  meals , -films ,  adhesives,  medicines,  pharmaceuticals,  solvents, 
hormones,  and  other -.vital  commodities,.  •  '  . 

Amble  supplies’ of  most  farm  commodities-,  together" with  sur-oluses  of  agri¬ 
cultural  residues,  co-nstitute  a  reservoir  from  .v;hich  to  draw  raw  mater- 
lals  for.  s.uch  produc-ts .and;  propesses  as  are  developed. 

General.  Plan;  ,  The... re.se arch  .work  under  this'  a.pp'rbp'rl at i on  covers -  the  prin- 
cipal  agriculbural  commodities  produced  'in'  the  48  States,  Through  chem¬ 
ical ,.  physical,  .and  .biological  laboratory  investigations,  it  is  planned 
to  develop  new  pro  duct  s' 'and  processes  lnvo*l,yibg  these  commodities,  and 
through  chemical  engineering  research  on  pilot-plant  scale,  to  estallish 
the  commercial  feas'lbili-ty  of  the  given  .product  or  process  leading  to  com¬ 
mercial  develop.ment  and  use  of  these  "fa'rm  products. 

During  the  war .period,  emphasis  was  placed 'on  the  development  and  im¬ 
provement,  from  farm  commodities,  of  products  and  processes  which' had 
immediate  significance  and  application  to  war  needs.  Short-term  prob¬ 
lems  ,  the  solution  of  v/hich  would  contri'bute  to  the  war  program'; 'v/ere 
emphasized,  long-term  basic  studies,  as  originally  planned- for  -  these 
laboratories,  are  now  being  resumed  to  meet  peacetime  needs. 


Indicated  below  are  the  States  to  be  served,  together  with  the  commodi¬ 
ties  to  be  given  primary  attention,  by  each  of  the  laboratories; 
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Southern  Regional  Research  Lnbora- 

Eastern  Regional  Research  Labora- 

tory.  New  Orleans,  Louisiana 

tory,  Wyndmoor,  Pennsylvania 

Area 

Commodity 

Area 

Commodity 

Alabama 

Cotton 

Connecticut 

Apples  and  other 

Arkansas 

Sweetnotatoes 

Delaware 

f  ruits 

Florida 

Peanuts 

Kentucky 

Vegetables 

Georgia  ; 

Maine 

Tobacco 

Louisiana* 

Marylauid 

Milk  products 

Mississippi 

Massachusetts  • 

■ .Potatoes 

Oklahoma  ' 

New  Hampshire 

Animal  fats  and 

South  Carolina 
Texas 

• 

New’  Jersey- 
New  York 

North  Carolina  ■ 
Pennsylx’-ania 
Rhode  Island 
Tennessee 
Vermont 

Virginia 

West  Virginia 

oils 

Tanning  materials 
hides,  skins 
and  leather 

Western  Regional 

Research  Labor a- 

Northern  Regional  Research  Labora- 

tory,  Albany, 

California 

tory,  Peoria, 

Illinois 

Area 

Commo dity 

Area 

Commodity 

Arizona 

Alfalfa 

Illinois 

Agricultural 

Calif  ornia 

Fruits,  including 

Indiana 

residues 

Colorado 

apples^ 

Iowa 

Corn,  wheat.,  and 

I  daho 

Vegetables,  in- 

Kansas 

other  cereal 

Montana 

eluding 

Michigan 

crops 

Nevada 

potatoes 

Minnesota 

Soybeans  and 

New  Mexico 

Poultry 

Missouri 

other  oilseed 

Oregon 

Utah 

Washington 

Wyoming 

Wheat 

Nebraska 

North  Dakota 
Ohio 

South  Dakota 
Wisconsin 

crops 

It  will  be  noted  that  research  on  certain  of  the  comriodities  has  been 
divided  between  tw'o  laboratories.  Such  division  of  effort  is  based  on 
the  importance  of  the  commodity  under  investigation  in  the  regional  areas 
to  which  assigned.  Careful  consideration  has  been  given  to  the  comnosi- 
tion  of  these  commodities  which  suggest  different  types  of  utilization 
and  to  the  coordination. of  the  research  activities  of  the  laboratories 
concerned. 
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The  research  program  for  each  laboratory,  by  commodities,  is  briefly  dis¬ 
cussed  in  the  follov.dng  statements:. 

Southern  He'gional  Resea.rch  Laboratory  '  '  • 


PROJECT  STaTEMT 


.  Project 

1945 

'  1946 

(estimated) 

1947 

(estimated) 

1.  Cotton  utilization  in.vestiga- 

tions  ,....' . . . 

$713,835 

$859,125 

$860,700 

2.  Sweetpotato  utilization  in- 

vestigations  . . . 

123,348 

150,310 

150,735 

3.  Peanut  utilization  investiga- 

•tions  . . . . . , 

49,743 

64 , 24o 

64,430 

4.  Overtime  pay . . . . 

118,508 

16,500 

„  - 

Covered  into  Treasury  as  Mis- 

cellaneous  Receipts,  Public.  Law  529 

270 

_  _ 

—  — 

Unobligated  balance  . 

14,896 

— 

_ 

Total  a.vailable . . . 

Anticipated  supplemental  . . 

1,020,600 

1,090,175 

-120,335 

~IT^5,865' 

.  Total  estimate  or  appropriation  . 

1,020,600 

969,840 

• 

1,075.865 

Examples  of  Progress  and  Current  Program; 

Cotton  Utilization  Investigations ' 

Cotton  Tire  Cord.  Pursuit  of  a  broad,  coordinated  program  of  research 
for  improving  the  performance  of, cotton  cord  in  tires  has  continued  to  be 
a  major  activitj^  of  the  Southern  Regional  Laboratory,  Several  exa.mples 
of  accomplishments  during  the  yea.r  are  described  belovr;  ,  ,  ' 

Four  additional  road  service  tests  were  made  on  tires  containing  special 
cotton  cords,  this  making  a  total  o'f  six  service  tests  completed  to  date. 
Although  the  Army  and  War  Production  Board  have  not  yet  released  detailed 
results  of  the  tests,  it  can  be  said  that  where  ca^rcass  strength  was  a 
factor,  tires  containing  the  special  cords  pre'^/iously  mentioned  consist¬ 
ently  outperf ormed ■  those  made  from  regular  stjT-le  commercial  cotton  fab-  . 
rics.  The  Wilds. 13  variety  of  cotton  gave  outstanding  results,  ,  The 
results  so  far.  obtained  in  comparison  with  rayon  on  truck,  tires  are  in¬ 
conclusive.  To  obta.in  the  maucimum  performance  value  from  truck  tires 
made  from  cotton  cords,  it  appears  that  the  cord  will, either  have  to  be 
low-gua.ge ,  or  a  thinner  carcass  must  be  used.  Studies  have  been  contin¬ 
ued  on  the  adhesive  properties  of  tire  cord  when  vulcanized  into  G-R-S 
rubbers.  Commercial  gum  dipping  processes  designed  especially  fOr  rayon 
tire  cords  improved  the  adhesiveness  of  cotton  cords  only  slightly.  It 
was  found,  however,  that  by  use  of  certain  phenolic  compounds  such  as 
resorcinol  and  pyrogallol  in  combination  with  formaldehyde  and  rubber 
latex,  the  adhesion  of  cotton  cord  could  be  improved  from  23  up  to  95  ■ 
per  cent. 
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It  is  vrell  known  thpt  the  strength  of  cotton  rnd  rayon  cords  decreases 
with  increase  in  'temperature.’  A  special  mercerization  process  developed 
for  cotton  yarns  has  led  to  substantially  increased  heat  resistance  in 
cords  made  from  such  yarns.  The  method  has  been  shown  to  be  practicable 
on  commercial  machines, 

A  newly  developed  method  for  determining  the  -oroportions  of  crystalline 
and  amorphous  cellulose  in  cotton  fiber  should  prove  a  powerful  tool  in  • 
studies  of  the  properties  of  cotton  fiber  and  products  made  therefrom. 
Intensive  studies  have  been  made  of  the  standard  test  methods  and  testing 
machines  used  to  evaluate  tire  cord  with  a  view  to  determining  what  these 
machines  measure  in  terms  of  the  fundamental  phj^sical  properties  of  tire 
cord.  It  has  long  been  known  that  the  measured  breaking  strength  of  a 
textile  ma.terial  is  a  function  of  the  rate  of  loading  and  the  lapsed  time 
to  break.  In  the  case  of  tire  cord,  it  has  beeia  found  that  differences  in 
the  elastic  properties  of  various  tj^ies  of  cord  are  sufficiently  great 
to  affect  appreciably  the.  tensile  strength  measurements.  For  example,  it 
is  a  widespread  belief  tha.t  the  stretching  process  causes  a  high  per¬ 
centage  increase  in  strength,  but  when  thesp  tv/o  t3.^cs  of  cord  a„re 
broken  at  the  same  lapsed  tine,  the  differences  in  their  tensile  strength- 
are  materially  reduced.  During  the  pa.st  year  these  studies  ha.ve  been 
particularly  concerned  with  accounting  for  the  difference  in  results  ob¬ 
tained  on  the  pendulum- type  and  the  inclined-plane  type  of  tensile- 
testing  machines. 

The  prggra.m  of  work  for  the  future  includes  determination  of  the  effect 
of  moisture  upon  flex  life  and  other  properties  of  tire  cords;  further 
investigation  of  the  hysteresis  of  heat  build-up  of  tire  cords  and  car¬ 
casses;  further  improvement  of  the  adhesion  of  cotton  cords  to  synthetic 
rubber;  intensification  of  studies  of  the  influence  of  cord  construction 
on  tire  cord  properties;  and  commercial  evaluation  of  the  "dual  stretched" 
cord  treating  process  developed  by  the  Southern  Labora-tory. 

Supplementing  Linters  -  Cotton  linters  remain  the  principal  source  of  cel¬ 
lulose  for  the  manufacture  of  smokeless  powder.  The  commercial  size  cut¬ 
ter  for  reducing  lint  cotton  to  the  length  of  chemical  grade  linters, 
mentioned  in  last  year's  budget  presentation  as  being  under  construc¬ 
tion,  was  completed  and  tested  at  the  linter  purification  plant  of  the. 
Buckeye  Cotton  Oil  Com-pany.  Results  of  the  production  tests  were  favor¬ 
able  and  the  War  Production  Board  has  contracted  for  a  double-ba-ttery 
unit  to  be  designed  and  constructed  at  the  earliest  possible  date  to 
process  first-run  linters  in  addition  to  lint  cotton.  The  Office  of  Pro¬ 
duction  Research  and  Development  of  War  Production  Board  had  allocated 
the  fun^  s  to  finance  construction  of  this  large  unit  by  the  Buckeye  firm. 

Preservation  against  Microorganisms  and  Weather,.  A  general  survey  of 
rotproofing  agents  from  the  standpoiiit  of  effective  protection  afforded 
to  cotton  and  jute  sandbag  fabrics  was  prepared  for  the  Office  of  the 
Chief  of  Engineers,  War  Department,  and  the  results  of  tests  made  on  such 
materials  wrere  checked  in  a  practical  manner  by  an  extensive  series  of 
service  trials  conducted  vdth  treated  sandbags  processed  and  manufactured 
at  this  laboratory.  Data  secured  from  these  trials  have  been  made  ava.il- 
able  to  the  Corps  of  Engineers  and  to  appropriate  committees  of  the  ITRC 
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Tropicpl  Deterioration  Project  Army-l'7avjr-l4.  Several  new  chemical'  com¬ 
pounds  have  heen  received  and  evaluated  as  rot-and-weatherproof ing 
agents  for  cotton  fabrics.  A  detailed  stud^^  has  also  heen  made  of  the 
influence  exerted 'upon  cellulose  degradation -in  weather  ext)osure  hy  a 
number  of  commercial  treatments  used  to  impart  resistance  to  water, 
flame,  or  mildew.  Pariial  acetylation  of  cotton  threads  and  fabrics  has 
been  found  to  afford  a  high  degree  of  protection  agaunst  mildew  and  rot¬ 
ting,  and  much  attention  has  been  devoted  to  develoning  a  continuous 
padding  method  for  applying  this  treatment  to  cotton  piece  goods  on  a 
commercial  scale-.  Continued  cooperation  vmll  be  given  to  the  ¥ar  Depart¬ 
ment  in  the  development  of  improved  textile  products  for  the  armed 
forces,  and  further  attention  will  be  given  to  methods  of  preserving  cot¬ 
ton  fabrics  against  decomposition  bv  weathering  and  microorganisms  and 
to  techniques  for  the  rapid  evaluation  of  treated  fabrics. 

Surgical  Bandage.  -  Ib:perimental  development  of  nev/  semi-elastic  cotton 
bandage  has  apoeaped  adequate  for  present  purposes,  except  for  the  e:'- 
tension  of  experience  in  its  clinical  use,  and  attention  has  been  largely 
devoted  to  supplying  the  U.  S.  17aval  Hospital  in  Hew  Orleans  with  a 
regular  weekly  quota  of  these  bandages,  in. addition  to  complying  with 
frequent  requests  from  other  sources  for  sample  lots.'  From  the  many 
favorable  reports-  received,  it  is  apparent  that  this  bandage  meets  a  real 
need  in  clinical  practice,  and  it  is  hoped  that  commercial  production 
will  soon  be  possible.  Two  large  bandage  manufacturers  are  now  conduct¬ 
ing  experimental  work  with  this  end  in  view.  The  work  on  bleaching, 
started  in  connection  with  the  bandage  development,  is  being  pursued  a.s 
a  separate  line -pro  ject .  F'undamental  data  on  cotton  bleaching  are  being 
accumulated,  so  that  results  obtained  in  practice  can  serve  as  a  sta.ndard 
of  reference  -for  the  development  'of  more  rapid  and  more  economical  com¬ 
mercial  methods.  To  secure  more  complete  information  about  the  effects 
of  present  commercial  bleaching  as  a  basis  for  improvement,  arrangements 
have  been  made  for  cooperative  trials  a.t  several  southern  finishing 
plants. 

Finishes  to  improve  Durability  of  Fabrics.  Samples  of  a  standard  cotton 
fabric  were  treated  with  solutions  of  different  durable- type  finishing 
agents  in  concentrations  previously  determined  as  optimum'  for  the  vari- 
oo.s  compounds  emploj^ed.  The  finished  samples  were  evaluated  against  an 
unfinished  original  for  increased  breaking  strength  and  abrasion  resist¬ 
ance,  after  which  they  were  given  an  extended  series  of  mechanical  laun¬ 
derings  and  again  tested.  It  was  found  that  the  properties  im.parted  by 
some  of  these  finishing  agents  were  fairly  wrell  retained  after  the  re¬ 
peated  launderings,-  the  good  abrasion  resistance  of  cloth  treated  vdth  an 
alkali-soluble  cellulose  ether  being  especially  marked.  There  ap-eear  to 
be  practical  possibilities  of  im.proving  cotton  cloth  characteristics,  both 
in  appea.rance  and  in  weaving  qualities,  by  com/bining  a  durable  finish  of 
this  type  with'a  regular  mercerizing  treatment.  Work  along  this  line  has ^ 
accordingly  been  initiated. 

Flameproofing  Cotton;  A  process  described  in  la.st  year's  budget  justifi¬ 
cation  was  developed  to  provide  a  practicable  method  of  flameproofing  cot¬ 
ton  cloth  suitable  for  clothing  p-nd  capable  of  retaining  its  flame  resist¬ 
ance  after  repeated  la, undering.  Although  meeting  service  requirements  in 
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•ther  respfctp,  the  treated  cloth  was  deficient  in  its  resistance  to 
afterglow.  Work:  this  year  has  centered  on  at'emots  to  minimize  this 
afterglow  as  well  as  to  improve  the  technioue  of  application.  It  should 
be  emphasized  that  the  Southern  Regiona.l  Laboratory  emulsion  flameproof- 
in^,  treatment  a.s  described  previously  does  not  cause  a  loss  in  fabric 
strength,  and  in  spite  of  an  afterglow  of  3  'to  ^  minutes  duration  in  the 
charred  portion  of  the  cloth,  it  remains,  to  the  best  of  our  knovdedge 
the  most  satisfactory  treatment  available  for  the  durable  flameproofing 
of  clothing  material.  Continued  efforts  V'ill  be  made  to  improve  the 
process.,  as  well  as  to  try  out  the  present  formula  on  a  commercial  scale. 

The  Coast  Guard  has  shown  considerable  interest  in  this  flameproofing 
treatment  for  use  in  life  jacket  envelopes  and  desires  cooperative  w'ork 
on  the  development. 

The  possibility  of  the  application  of  a  commercial  flameproofing  process 
for  fabric  to  cotton  in  raw  stock  form,  has  been  examined  and  found  quite 
feasible.  The  object  of  this  work  is  to  prepare  cotton  insulation  v/hich 
would  have  complete  resistance  to  leaching  by  condensed  moisture-  such  as 
is  encountered  in  refrigeration  insulation. 

Stabilization  of  Nitrocellulose,  A  full-sized  lot  (7,200  pounds)  of  pyro 
nitrocellulose  v^as  prepared,  using  the  ammonia  stabilization  treatment 
developed  by  this  Laboratory  and  described  in  last  year's  report.  This 
large  lot  of  powder  was  prepared  in  cooperation  with  the  Raval  Powder  Fac¬ 
tory  a.t  their  plant  a.t  Indian  Head,  Maryland.  This  pilot  run  received 
22  hours  of  boiling  plus  the  cold  water  ammonia  stabilization  treatment 
as  compared  to  48  hours  of  boiling  for  the  regular  purification  treatment. 
Laboratory  runs  indicate  that  the  26  hours'  saving  in  time  can  be  consid¬ 
erably  increased,  but  this  was  not  done  on  the  test  run  in  order  to  be  on 
the  safe  side.  The  product  successfully  met  all  the  usual  routine  labora¬ 
tory  tests  and  was  fabricated  into  5"/3S  smokeless  powder.  The  powfder  is 
receiving  firing  tests  at  the-  Dahlgren  Proving  Grounds.  The  Army  Bureau 
of  Ordnance  was  kept  fully  informed  of  all  of  this  wprk  at  their  request 
and  with  the  permission  of  the  Havy. 

Nitrocellulose  films  are  being  produced  from  a  low/  viscosit;^  nonreducing 
cellulose,  in  order  to  determine  whether  or  not  absence  of  reducing  groups 
will  have  a  beneficial  effect  on  nitrate  stability. 

Modified  Cotton  Fibers  substituted  for  Imported  Fibers.  "[Inder  a  coop¬ 
erative  arrangement  wdth  the  Fish  and  Nildlife  Service,  various  preserva¬ 
tive  treatm.ents  have  been  compared  at  the  laboratory,  at  Duxbury  Harbor, 
and  at  Pensacola,  on  cotton  seine  tw;ine.  Results  have  shovn  that  the 
furfuryl  alcohol  resin  treatment  developed  in  the  Southern  Laboratory  is 
superior  to  any  of  the  commercial  treatments  now  used.  Hex-;  samples  have 
been  prepared,  for  testing  this  summer  at  the  above  mentioned  places,  us¬ 
ing  the  results  a.lready  obtained  to  further  improve  the  treatment.  Ef¬ 
forts  will  be  directed  tow^ard  production  on  a  larger  scale.  A  treatment 
suitable-  for  application  to  cotton  sewing  cord  in  order  to  prevent  its 
degradation  while  being  used  for  the  closure  of  paper  fertilizer  bags  has 
been  developed.  The  work  was  done  at  the  request  of  the  Office  of  Pro¬ 
duction  Research  and  Development  of  the  Var  Production  Board,  Twro 


tlioaspnd  yards  of  cord  vere  prcopred  and  are' being  tested  in  bags  by  a 
commercial  company. 

Uoncellulosic  Constituents  of  Cotton.  A  progra.m  of  work  has  been  initi¬ 
ated  on  the  noncellulose  constituents  of  cotton  which  have  not  heretofore 
been  investigated  either  in  a  qualitative  or  quantitative  manner  as  thor¬ 
oughly  as  cellulose,  which  constitutes  approximately  95  cent  of  the 

raw  cotton  fiber.  A  search  of  the  literature  has  -indicated  that  little 
or  nbthing  is  knovm  of  the  organic  acids  present.  These  are  known  to 
vary  as  the  reaction  of  various  cottons  differ  considerably,  some  being 
alkaline.  Investigations  of  the  acid  constituents  of  cotton  fiber  have 
led  to  the  isolation  and  identification  of  malic  acid,  Sa.m'oles  of  fiber 
examined  have  contained  0,4  to  0.5  cent  of  this  acid.  Further  in¬ 
vestigation  will  be  made  on  the  variations  in  malic  and  other  organic 
acids  naturally  occurring  in  cotton,  v/hich  may  have  some  bearing  on  the 
properties  of  cotton  as  related  to  processing  methods  and  end  uses. 

Cottonseed  Investigations.  Research  has  continued  on  the  development  of 
replacements  for  imported  fats  and  oils  and  the  development  of  new  fat 
and  oil  products.  The  fractional  solvent  crystallization  process  has  been 
extended  to  the  f ractiona.tion  of  the  fatty  acids  of  raw  and  hydrogenated 
cottonseed  oil,  and  conditions  have  been  determined  for  the  practical 
separation  of  the  liquid  and  solid  acids.  The  development  of  new  tech¬ 
niques  for  making  new  oils  from  the  fractionated  acids  provides  a  means 
of  producing  certain  industriallj?-  useful  products,  as,  for  example low- 
titer  oils  for  sulf onation ,  which  cannot  be  obtained  by  fractionation  of 
the  oils  themselves.  These  synthetic  oils  are  to  be  made  in  sufficient 
quantities  for  end-use  evaluation.  An  ext^^nsive  investigation  has  been 
m.ade  of  the  methods  of  preparing  fatty  acid  chlorides,  essential  inter¬ 
mediates  for  the  preparation  of  synthetic  glycerides  of  known  constitu¬ 
tion,  and  economical  procedures  have  been  outlined  by  which  these  chlo¬ 
rides  will  be  produced  on  a  fairly  large  scale. 

Further  contributions  have  been  ma,de  to  the  methods  and  processes  for 
improving  the  keeping  quality  of  oils,  fats,  and  shortenings  through  con¬ 
tinuing  investigations  of  the  properties  of  antioxidants.  There  have  been 
developed  more  reliable  methods  for  the  determination  of  certain  chemical 
constituents  in  inhibiting  the  oxidation  of  fats  and  oils.  It  has  been 
demonstrated  that  antioxidant  concentrates  maqy  be  prepared  by  low  pres¬ 
sure  steam  distillation  of  cottonseed  oil  and  that  such  concentrates  ma.y 
be  used  for  the  stabilization  of  fats  and  oils  which  are  deficient  in 
natural  antioxidants.  By  means  of  a  series  of  deodorizations  at  success¬ 
ively  increasing  temperatures,  the  volatile  constituents  of  cottonseed  oil 
have  been  separated  into  inactive  fractions  and  fractions  posseseing 
marked  pro-oxidant  and  antioxida.nt  activity. 

In  the  continued  investigations  on  the  enzyme  sj’-stems  of  cottonseed,  and 
on  the  nature  of  their  activation  and  inhibition,  a  second  compoimd  ijnre- 
la.ted  chemically  to  ammonia.,  mentiont'd  in  previous  report‘d,  has  been  found 
effective  in  inhibiting  the  heating  and  rate  of  formation  of  free  fatty 
acids  in  the  oil  during  storage  of  the  moist  seed.  This ■ substance  is  a 
vapor  from ’a  readily  available  commercial  synthetic  detergent,  and  can 
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be  used  for  treating  cottonseed  without  fnodif ication  of  existing  storage 
facilities.  Three  commercial  mill-scale  storage  tests  of  the  vapor  treat¬ 
ment  were  conducted  during  the  1944— season  on  a  total  of  275  tons  of 
moist  cottonseed.  The  results  obtained  clearly  demonstrate  that  it  is  - 
possible  to  inhibit  heating,  free  fatty  acid  formation,  and  increase  in  the 
color  of  the  oil,  by  treating  the  moist  seed  with  the  vaoors  from  the  de¬ 
tergent.  At  the  request  of  the  cooperating  mills,  mill-scale  storage  tests 
will  be  continued  during  the  1945-46  season  to  further  explore  the  effi¬ 
cacy  of  the  treatment  under  extreme  conditions  of  storage.  A  previously 
unreported  pigment  of  the  gossypol  group,  named  gossycaerulin  for  its  blue 
color,  has  been  detected-in  cooked  cottonseed.  Methods  of  quantitative 
estimation  of  this  pigment  a,nd  two  other  pigments,  whose  original  detection 
was  reported  previously,  have  been  developed  to  a  point  which  permits  in¬ 
vestigation  of  these  substances  in  cottonseed  as  a  function  of  seed  maturi¬ 
ty,  storage  and  processing  conditions.  The  pigments  in  cottonseed  are  of 
major  importance  in  feeding  because  of  possible  toxic  effects  and  in  in¬ 
dustrial  utilization,  because  of  color  in  the  derived  products.  Continued 
attention  will  be  given  to  isolating  and  identifying  cottonseed  pigments, 
since  the  information  obtained  will  have  important  applications  in  the 
development  of  solvent  extraction  processes. 

Turther  information  of  both  fundamental  and  practical  nature  has  been  ob¬ 
tained  on  the  properties  of  the  constituents ' of  cottonseed  meal  and  cake, 
particularly  on  the  proteins  and  enzyme  systems.  The  data  obtained  on  the 
solubility  and  fractionation  of  the  protein  will  be  of  particular  importance 
in  the  development  of  methods  of  processing  and  utilization  of  cottonseed 
protein. for  industrial  end  uses. 

To  obtain  materials  needed  for  the  investigations  of  cottonseed,  oil ,  pro¬ 
tein  and  pigments,  to  evaluate  processes  developed  in  the  laboratory,  and 
to  afford  quantities  of  end  products  for  industrial  test  and  evalua.tion, 
semi-plant  scale  facilities  are  essential  for  processing  cottonseed  by 
■both  hydraulic  and  by  batch  and  continuous  solvent  extraction,  for  refin¬ 
ing,  bleachi-ng,  deodorizing,  hydrogenating,  fractiona.l  sol^'ent  crystalliza¬ 
tion,  and  modifying  of  the  oil,  and  for  the  extraction  and  preparation  of 
proteins  contained  in  the  meal.  All  of  these  facilities  are  expected  to 
be  completed  and  available  for  use  by  the  end  of  the  1946  fiscal  year. 

Peanut  Utilization  Investigations; 

Analyses  made  on  a  large  number  of  samples  of  Spa,nish,  Runner,  ,  and  Yirginia 
peanut  kernels  in. relation  to  U.  S.  Standards  for  Jarmers'  Stock  Peanuts 
have  been  used  to  indicate  and  justify  the  current  procedure  of  evaluation 
used  by  the  Commodity  Credit  Corporation  in  purchasing  peanuts  from  farm¬ 
ers,  especially  those  designated  as  oilseed  stocks.  This  procedure  evalu¬ 
ates  the  farmers'  lots  of  peanuts  on  the  ba.sis  of  the  yield  in  per  cent  or 
in  pounds  per  ton*  of  sound  mature  kernels.  It  is  justified  on  the  basis 
of  relative  narrow  limits  of  variation  in  the  composition  of  peanut  kernels 
for  each  type.  The  samples  were  collected  b3''  the  Office  of  Distribution  of 
the  War  Pood  Administration. 

Results  of  an  investigation  on  the  methods  of  determina.tion  of  moisture  in 
pea,nut  kernels  have  been  useful  to  the  Commodity  Credit  Corpora.tion  in 
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r<-vision  of  the  anplytical  methods  spe'cified'  for  evalup.tion  peanixts  for  I 
its  marketing  program  f or  ^tho'  1945  crop,  _  .  .  8 

The  investigatiorls  on  the  development  of  replacement  oils  and  fats  and  of  f 

new  fat  and  oil  products  from  peanut  oil,-  and  on -the -fundamental  ph^'sical  S 

properties  of  peanut  oil  and  its  derived  and  modified  products  have  paral-  f 

leled  those  on  cottonseed  oil  (see  Cotton  Utilization  Investigations,  Got-  f 

tonseed  Investigations)-.  Particular  .attention  has  “been  given  to  the  evalua-? 

tion  of  physical  properties  of  particular  importa.nce  in  the-  development  of 

modified  fats  and  oils  for-edihle 'purposes  and  in  the  investigations  on  sol-f 

vent  extraction  process  of  extracting  peanut  oil,  . InTestigations  will  be 

continued,  on  the  calorimetric  and  dilatometric  Torcpertir-s  of  hydrogenated  « 

^  ••  >< 

and,, unhydrogenated  peanut  oils  and  the  apolication  of  these  oroperties-  to 
the  development,  of  modified  fats  and  to  processes  for  producing-  these  orod- 
ucts,  -  ‘ 

Investigations  bn  the'  flavor  deterioration  of  peanut  butter  in  relation  to 
the  sta.bility  of  the  butter  oil  indicate  tha.t  the  flavor  deterioration  is  i>. 
not  related  closely  to  the  development  of  rancidity  of  the  oil  present  or 
to  the  action  of  microorganisms.  In  accelerated  aging  tests,  the  loss  of  t 
-peanut  butter  flavor  was ' found' to  precede  mainly  the.  development-  of  perox¬ 
ides  in-  the  oil',  further  efforts  will  b  e  made  to  determine,  -the  factors  ■ 
responsible  for  deteriofation. • 

Investigation  of  the  physical  and  chemical  properties  of  peanut  protein  has 
bee  n  and  is  being  continued  to  enhance  the  industrial 'utilization  of  peanut,.^ 
meal.  Additional  data,  have  been  obtained,  on  the  solubility  and  fractiona.-  y,; 
tion  of  the  protein  and  the  behavior  of  phytin  and  phytases  in  ,  the  -peanut  , 

in  reference  to  the  protein.  ■  Viscosity  mea.surements .  are.  indicated  as  a  i 

means  of  control  and  evaluation  in  the  production,  processing,  and  utili- 
zation  of  protein  preparations  for  specialized  purposes,  -  y 

further  progress  has  been  made  in  the  investigation  of  the  protein-v/a.ter  y 
relationships  of  peanut  protein  leading  to  improved  methods  of  the  -produc-  | 
tion  of  Toeanut  protein  hydrates  reported  previously.  A  patent  application  i 
has  'been  filed, which  covers  a  process  of  dewatering  peanut  protein  curds 
to  the  amount  which  is  required'for  the  forma,tion  of  protein-water  com-  i 

plexed  or  hydrates.  This  process  reduces  the  drying  costs  and' provides  a  .; 

protein  of  relatively  uniform  ash  conten.t.  The  protein  hydrates  are  tacky  j 
pjad,  at  pH  values  near  neutrality,  have  flov?  properties  which  make  thorn 
S'uitable  for  certain  gl.uing  operations,  such  as  rewettable  or  gummed  tape  | 
glues,  for  which  vegetable  proteins  have  been  considered  unsuited. hereto-  j 
fore. 

An  inexpensive  •means  pf  .removal  of  the  color  from,  red  skinned  peanuts  has 
been  devised  to  permit  -orepara.tion  of  -oeanut  protein  relatively  free  of 
color.  This  is  accomplished  by  washing  the  shelled  nuts  with  0.5  per  '7 

cent  sodium  hydroxide  solution 'at  room  temperat'ore ,  rinsing  and  dr.ying 
before  processing  for  oil  and  mea.l.  This  development  eliminates  the  neces-- 
dity  of  the  use  of  v^hite  skinned  peanuts  to  obtain  pean'ut  protein  of  satis-;, 
factory  color  properties  for  industrial  uses. 

The  development  of.  -pilot  plant  processing  of  peanuts  and.,  peanut  oil  a.nd  ». 
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mcfl  parallels  tha.t  for  cottonseed.  (Sec  last  paragranh  of  Cotton  Utili¬ 
zation  Investigations)'. 

Sweetpotato  Utilization  Investigations; 

Sweetpotato  Starch.  (The  cooperative  agreement  between  the  Department  and 
the  U.  S.  Sugar  Corporation  covering  cooperative  effort  in  development  of 
a  sweetpotato  starch  industry  became  effective  July  1,  19^^.  The  coimmer- 
cial  factory  and  accessory  facilities  at  Clewiston,  Florida,  are  prac¬ 
tically  completed  after  some  unanticipated  delays  in  delivery  »£  certain 
items  of  materials  caused  by  the  war  situation.  Test  runs  were  scheduled 
for  July,  19^5*  Major  attention  during  the  19^5  fiscal  year  was  given  to 
technical  advice  and  assistance  to  this  enterprise  in  adjusting  final  de¬ 
tails  of  layout,  accessory  equipment  units  and  proposed  procedures  for 
operation  and  control,  to  permit  effective  translation  of  the  Bureau’s 
process  for  manufacture  of  sweetpotato  starch  to  the  nev^f  plant.*'  Coordi¬ 
nated  investigations  in  the  laboratory  and  pilot  plant  of  the  Southern  Re¬ 
gional  Research  Labofator^^  and  the  Laurel  Starch  Plant  furnished  addi¬ 
tional  data  needed  for'  initial  control  adjustments  of  process  water  vol¬ 
umes,  water-solids  relationships  in  screening  and  handling  of  pulp,  pH 
and  lime  water  balance,  bleaching,  modification,  drying,  sampling,  and 
analytical  control.  During  the  fiscal  j/'ear  1946  it  is  planned  to  continue 
technical  assistance  in  the  translation  of  the  stanch-manufacturing  proc¬ 
ess  to  large  volume  operations,  v;ith  a.  view  to  obtaining,  as  early  as  pos¬ 
sible,  maximum  production  of  high  quality  starch. 

A  semi-plant  size  continudus  centrifugal  for  thickening  and  purification 

of  starch  was  placed  in  operation  in  the  pilot  plant  and  optim.um  operating 
conditions  were  established  in  a  series  of  five  runs  on  the  starch  from 
2,000  to  2,500  pounds  of  sweetpotatoes .  This  centrifugal,  designed  and 
constructed  especially  for  this  pilot  plant,  is  similar  to  the  large  com¬ 
mercial  units  used  in  the  purification  of  starch  from  corn,  whea.t,  and 
other  sources  and  is  similar  to  the  commercial  units  installed  in  the  new 
sweetpotato  starch  plant  at  Clewiston,  Florida.  Further  studies  with  this 
unit  will  materially  fa.cilitate  establishment  of  conditions  for  most  ef¬ 
fective  separation  of  solubles  and  fine  fiber  or  pulp  from  starch  in  the 
Florida  plant  and  others  that  may  develop. 

Operation  of  the  Laurel,  Mississippi,  Starch  Plant  was  confined  to  a 
period  of  about  six  weeks  because  of  the  short  supply  of  starch  sweet- 
potatoes  (about  55 >000  bushels)  which  w^as  caused  by  the  critical  shortage; 
of  farm  labor  in  the  Laurel  area  and  inadequate  transportation  facili-  . 
ties.  However,  the  operations  provided  opportunity  to  demonstrate  the 
effectiveness  of  improved ’factory  control  procedures  and  the  superior 
processing  quality  of  the  new  L-5  sweetpotato  vrhich  made  up  nearly  all  of 
the  raw  material.  Important  new  data  were  also  obtained  on  the  processes 
of  pulp  screening,  starch  settling,  and  starch  drying  under  factory  con-, 
ditions.  The  starch  production  was  528,850,  pounds,  of  which  about  a 
quarter  went  to  a  dry  battery  manufacturer,  about  a  half  to  a  textile 
mill  and  some  laundry  customers,  and  about  a  quarter  to  food  uses. 

Complete  data  were  obtained  on  the  component  balance  and  solids-water 
relationships  in  screening  starch  from  pulp  of  the  new  L-5  sweetpotatoes 
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under  actual  factory  conditionp.  The  infornation  acQuired  facilitates 
desici’n-  of  most  efficient  screening  equipment  and  effective  control  of 
the  nrices.  A  further  detailed  investigation  nrovided  for  the  first  time 
reliable  data  on  the  component  distribution  in  starch  settling,  on  the 

„  actual  quantities  of  crude  protein' and  sugars  available  for  b^^/product  re¬ 
covery,  and  on  the  losses  of  starch  in  the  overflow,  further  lorogress 
WPS  made  in  improving  the  control  of  starch  dbying  to  increase  uniformity 
and  minimize  degrading  effects.  Up-to-date  data  were  obtained  on  actual 
starch  manufacturing  costs  under  factory  conditions. 

The  efficacy  of  m.odern  continuously  indicating  and  recording  pH  meter 
equipment,  in  facilitating  uniform  maintenance  of  optimum  oH  and  lime 
water  proportioning  in  the  grinding  and  screening' -orocesses  was  demon¬ 
strated  by  trials  throughout  the  19^4  operations  in  the  Laurel  Starch 
plant.  The  entire  plant  process  was  improved.  The  imnroved  -orocedure 
for  starch  bleaching  and  its  control  again  demonstrated  its  advantages 
in  maintaining  uniforriity  of  starch  quality;  similarly  the  imaroved 
■orocedure  for  production  of  thin-boiling  starch  by  acid  modification 
again  performed  in  highly  satisfactory  manner.,  further  laboratorj''  in¬ 
vestigations  demonstrated  that  if  the  pH  and  temperature  are  reliably 
controlled  any  desired  degree  of  modif ica.tion  can  be  produced  and  ef¬ 
fected  by  proper  regulation  of  the  times  of  reaction.  Effective  over-all 
factory  control  has  been  facilitated  by  development  of  further  improved 
procedures  of  laboratorj^  analysis,  which  combined  accuracy  and  rapidity. 

Examination  of  the  comparative  gelatinization  and  -oaste  vis'cositj^  charac¬ 
teristics  of  starch  from  different  stages  of  the  purification  and  finish¬ 
ing  processes  in  the  La.urel  factorjr  has  revealed  important  information  on  " 
the  nature  and  degree  of  modification  of  the  native  starch  which  tal-ces 
place ’in  these  processes,  independently  of  special  modification  processes. 
Application  of  these  findings  in  conjunction  with  effectively  controlled 
special  modification  and  blending,  permits  production  of  starches  of  uni¬ 
form  characteristics  best  adapted  to  specific  uses. 

The  better  the  quality  and  uniformity  of  the  sweetpotato  starch  planed 
on  the  market,  the  lower  its  cost  of 'production ,  and  the  better  its  char¬ 
acteristics  are  adapted  to  different  uses,  the  better  are  the  odds  in 
favor  of  building  -up  such  a  demand  as  to  encoura.ge  expanded  sv/eetpotato 
starch  manufacturing  enterprise  which  yill  afford  an  outlet  for  the  cror> 
from,  additional  southern  farm  acreage.  Uith  this  in  view,  work  is  being 
continued  on  further  improvements  in  grinding,  extraction,  and  other 
starch  manufacturing  processes,  and  on  further  refinements  in  methods  of 
chemical  and  engineering  control.  Additional  investigations  will  also 
be  .made  of  bleaching,  washing,  dewatering,  drying,  blending,  and  other  _ 
starch  finishing  processes,  in  order  to  obtain  prod'ucts  best  adapted  to 
specific  ap'olications. 

’B^p)roducts  of  Sweet-potato  Starch  Manufacture.  AppTi cation  of  the  labora¬ 
tory'  findings  as  to  optimum  conditions'  for  -propagation  of  feed  j^east  on 
sweetpotato  starch  fruit  water  has  been  made  successfully  on  a  small 
pilot  ‘plant  scale.'  The  yields  obtained -in  laboratory  runs,  eq'uivalent  to 
40  per  cent  or  soraev/hat  higher  of  dry  yeast  on  the  basis  of  the  sugars 
prebent,  have  been  duplicated  with  aoproximately  batches  in  a 
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compl£>te  Dilot  plant  unit  comprising  50-gallon  propagators  and  accessory 
equipment.  A  full-scale  pilot  plant  with  750-gallon  propagators  has  been 
designed;  this  will' he  assembled  and  put  into  operation  as  soon  as  equip¬ 
ment  has  been  received.  A  continuous  process employing  two-stage 
propagators  has  been  developed  which  on  a  laboratory  scale  was  shown  to 
materially  increase' the  output  per  unit  of  time,  reduce  the  propagator 
capacity  required  for  the  same  output  as  by  the  batch  -orocess,  and  mater¬ 
ially  reduce  the  expense  of  aeration;  it  is  planned  to  develop  this  proces 
further  in  larger-scal^  equipment.  Preliminary  trials  indicate  tha.t  the 
high  speed- continuous  centrifugal  used  in  starch  purification  may  be  used 
successfully  for  concentrating  yeast.  Preliminary  experiments  encouraged 
the  prospect  of  successful  propagation  of  feed  yeast  without  prior  separa¬ 
tion  of  the  protein  from  the  fruit ;water.  Simultaneous  concentration  9f 
the  yeast  produced  and;of  the  coagulated  crude  protein  w'ould  be  the  most 
economical  :means  of  recovering  thes?  .byproducts  for  feed  use,. 

Continuous  coagulation  .and  concentratiQh  .  of  ,  the  crvide  protein  in  sweet- 
potato  star.ch  fruit  w^ater  was  effected  in  improved  equipment  on  a  semi¬ 
pilot  plant;  scale,  with  results  comparable  to  those  from,  previous  labora¬ 
tory  trials.  Fresh  fruit  water  from  centrifugal  purification  of  starch 
was  .found  to  handle  much  more  satisfactorily .than  settling  tank  overflow 
which  had  stood  12-24  hours.  Filtration  under  slight  pressure  so  far  . 
seems  the  most  satisfactory  method  of  dewatering  the  thickened  protein  co- 
agulum.  Preliminary  experiments  encouraged . the  prospect  of  simple  and 
economical  .collection  of  the  precipitated  proteins  on  the  byproduct  pulp 
by  percolation  thro'igh  a  layer  of  the  latter.  In  continued  investigations 
on  the  constitution  of  the  crude  protein,  a. total  of  approximately  56  per 
cent  of  the  nitrogen  in  th'e  material  has  been  accounted  for  in  quantita- 
tivelj^  determined  and  identified  anjino  acids;  around  11  per  cent  has  been 
identified  .as  amido  nitrogen,  and  about  4  per  cent  in  sulfur-carrying  com¬ 
bination  not  yet  specifically  Identified. 

Data  on  the  .crude  protein  and  sugars  in  the  waste  fruit  water  during  an 
g4-hour  run  at  the  Laurel  Starch  Plant  last  fall  indicated  that  recovery 
of  crude  protein  and  propagation  of  feed  yeast  wdth  the  same  efficiency  as 
in  the  pilot  plant  trials  and  return  of  the  products  to  the  pulp  would 
have  produced  around  3I  tons  of  byproduct  feed  containing  about  I3.5  per 
cent  crude  protein  as  compared  with  the  actual  production  of  24,5  tons  of 
pulp  containing  I.69  per  cent  crude  protein.  Further  large-scale  tests 
are  anticipated. 

¥ith  establishment  of  the  most  effective  and  economical  procedure  for 
enzymic  saccharification  and  removal  of  residual  starch  from  sweetpotato 
pulp,  the  basic  laboratory  work  on  extraction  of  pectin  from  such  pulp 
was  completed.  The  data,  obta.ined  will  be  applied  on  a  larger  scale  to 
evaluate  the  feasibility  of  recovery  of  this  b^i’product  in  connection  wdth 
sweetpotato  processing  and  to  prepare  sufficient  quantities  of  the  pectin 
to  evaluate  its  specific  qualities. 

Dehydration  of  Sweetpotato es  for  Food  Use.  Experiments  show/ed  th-at,  with 
good  raw  stock,  with  adequate  storage  conditions,  and  with  proper  prepara¬ 
tion  of  the  material  for  'dehydration ,  a  satisfactory  and  acceptable  de¬ 
hydrated  product  can  be  made  from  sweetpotatoes  at  any  time  from  immedi¬ 
ately  after  harvest  until  6  months  later.  For  liptimura  quality  in  respect 
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to  flavor  and  color,  a  short  storage  period  of  J)0  to  60  days  is  preferehle 
to  either  no  storage  or  to  extended  storage, -- Technical  advice  and  assist¬ 
ance  wepe  rendered  Sweet  Potato  Growers,  Inc.,,  in  improvements  -in  equip¬ 
ment  and  pro-cess'  in  the  d'ehydra.tipn  plant  at  Laurel,  Mississippi..,  The 
plant  delivered  to  the 'Array  a  total  of  901  >032  poupds- of  acceptable 
finished  product  during  the' past  season. 

Western-  Regional  Research  Laboratory 

I.  PROJiJCT  STATEMENT  ■'  ,  ■ 


Project  _  ,  . 

1945  ;■ 

.  1946 

( estimated) 

1947 

( estim.ated) 

1.  Alfalfa  utilization  investigations 

■  $  19,900 

$  33,200 

$  33,300 

2.  Fruit  including  apple  utiliza-, 
tion  investigations  a/  . . . 

263.787 

321,100 

326,400 

3.  Poultry  Utilization  investiga- 
tions . . . . . 

187,570 

254,200 

254,700 

4,  Vegetable  including  potato 

utilization  investigations  ^ .  .. 

310,195 

382,875  , 

•  3Sg,4oo 

5.  Wheat  utilization  investiga- 

tions  ^  . . . 

64,54o 

6,952 

78,200 

9,100 

78,265 

6.  Tanning  materials  western  hem- 

.lock  bark  as  an  emergency  source 

7.  Overtime  pay  . . . 

Covered  into  Tre’asury  as  Miscella¬ 
neous  Receipts ,.  Publi'c,  Law  529 

115,642 

275 

15,000 

- 

Unobligated  balance  . . . 

64,339 

—  — 

Tota,l  available  ................... 

1.033,200 

1,093,675 

-123,835 

.  1,081,065 

Anticipated  su-oplemental-  . . 

Total  estimate  or  appropriation  , 

1,033,200 

96”9,W~ 

.  i,0'Si,065 

a/  -  Joint  project  with  Eastern  Regional  Resea,rch  Laboratory, 
b/  -  Joint  project  vdth  Northern  Regional  Research  Laboratory. 

Examples  of  -Progress  and  Current  Program :  . 

Pruit  Including  Apple  Utilization  Investigations : 

Frozen  Fruits  and  Frozen  Fruit  Products.  It  .is  common  knovdedge  that  the 
frozen-food  industry  is  developing  rapidly,  and  present  industria.l  plans 
for  expansion  indicate  a  growth  compa,rable  to.  that  of  the  canning  industry 
in  its  earlier  history.  The  commercia.lly  frozen  pack  of  fruits  in  1944  , 
e.mounted  to  slightly  over  l6o  ,000  tons.  Research,,  appropriately,  applied, 
will’  make  economies  possible,^  will  also  protect  and  improve  quality,  and 
will  develop  hitherto  unknown'  products,  such  as  V.elva  Fruit.  •  Many  of  the 
Western  Regional  Research  Laboratory ' staff  members  have  worked  on  frozen 
foods,  in  the  Wpstern  Regional  Laboratory  and  other  Governmen^t  labora¬ 
tories,  for  pver  ten  years;  the  program  of  research  ,i s  thus  a  continuous 
one,  with  considerable  background  of  achievement. 


4 
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Recent  achievements  Can  be  summarized  briefly  as  follows;  (l)  Introduc¬ 
tion  of  sodium  bisulfite  solution ,  at  about  pH  3i  a  replacement  for 
sulfurous  acid  solution  in  the  prefreezing  treatment  of  apricots  and 
peaches  (and  also  apples)  for  pie  fruits  has  improved  working  conditions 
by  making  possible  the  avoidance  of  obnoxious  sulfur  dioxide  fumes, 

(2)'  A  new  catechol  -test  detects  quickly  any  remaining  enzyme  activity  in 
treated  fruits.  (3)  Velva  Rruit.'a  new  type  of  frozen  fruit  dessert  de¬ 
veloped  ,in  the  .Western  Regional  Research  Laboratory,  is  receiving  large- 
scale  commercial  trial.  Minor  improvements  have  been  made  in  formulas 
during' the  past  year,  (4)  A  new  tj'pe  of  frozen-fruit  product,  tentative¬ 
ly  called  cold-processed  gelled  fruit,  has  been  developed  and  will  be 
publicized  and  given  commercial  trial  soon.  This  product  is  unique  in 
its  method  of  preparation  and  quality;  it  req,uires  no  heating  and  it 
preserves  the  natura.1  aroma,  flavor,  and  nutritive  factors  of  the  fruits 
in  a  highly  satisfactory  manner. 

There  is  extensive  commercial  interest  in  the  laboratory's  research  on 
frozen  fruits,  and  also  other  frozen  products.  Visitors,  inquiries,  re¬ 
quests  f'or  publications,  and  requests  for  material  to  be  published  are 
numerous,. 

Freezing  Preservation  of  Apple  Slices.  Increase  in  commercial  use  of 
frozen  apple  slices  in  pies  during  the  past  few  years  has  meant  a  demand 
for  improved  methods  of  pretreating  the  slices  for  control,  of  enzymic 
darkening.  This  phase  of  the  apple  industry  v/as  practically  unknown  be¬ 
fore  the  war;  now  it  is  increasing  at  a  rapid  rate,  which  suggests  with 
considerable  definiteness  that  the  rapidly  developing  freezing  industry  ■ 
may  be  of  future  importance  in  commercial  use  of  apple  products.  Esti¬ 
mates  indicate  that  frozen  slices  are  now  being  used  to  the  extent  of  ■ 
about  20,000  tons  annually  in  the  United  States. 

Among  the  technical  problems  related  to  freezing  of  apple ■ slices ,  the 
control  of  enzymioally  catalyzed  oxidative  darkening  is  fundamental  and 
has  required  first  attention.  Several  methods,  including  scalding  in 
steam,  water,  or  sirup,  treatment  in  solutions  containing  sulfur  dioxide, 
and  use  of  new  an-d  less-well-known  antioxidant  preparations  offer  possi¬ 
bilities.  Among  these  the  use  of  sodium  bisulfite  has  proved  convenient' 
and  is  effective,  provided  the  treatment  is  properly  applied.  ■ 

During  the. past  year  a  report  of  studies  on  treatment  of  a^iple  slices  in 
sodium  bisulfite  solution,  as  comparedwith  other  methods,  was  published 
in  a  mimeographed  circular,  which  has  been  printed  by  four  food  trade  jour¬ 
nals.  The  bisulfite  solution  has  the.  advantage  of  i^eing  inoffensive  in 
odor  when  applied,  as  compared  with  sulfurous  acid,  as  well  as  the  further 
advantage  that  it  avoids  the  loss  of  sugar  and  flavoring  substanqes  that 
occurs  during  scalding  of  the  slices. 

A  simple  test  involving  use  of  catechol  to  detect  extent  of  penetration  of 
sulfur  dioxide  into  treated^  fruit  ha.s  proved  useful  in  the  treatment  of 
apple  slices.  Bisulfite  solution  penetrates  m®r,e  slowly  than  sulfurous 
acid  does  and  therefore  a  holding  period  is  necessary  with  bisulfite, 
prior  to  freezing,  to  allow  for  this  penetration,  A  report  on  the  cate¬ 
chol  test,  which  is  also,  useful  in  measuring  adeauacy  of  scalding  in 
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fruits,  was  published  in  a  food  journal..  The  commercial  importance  of 
treatments  .of  frozen’ fruits '  with  sulfur-containing  materials  has  prompted 
the,  development  of  a  method  for  the  determination  of  sulfur  dioxide  in 
fruits,  with  special ' adaptation  to  fruits  preserved  by  freezing. 

Futur;?-  v..'ork  will  continue'  in'  the '  following  directions';  (l)  Use  of  anti¬ 
oxidants,  such  as  ascorbic  acid,  and  inactivation  of  enzymes  by.  sirup  and 
st§am  scalding  and  by  chemicals '  containing  Sulfur  dioxide',  (2)  prepara¬ 
tion  of  coarse  purees  to  be  used  as^ applesauce  and  fine  purees  for  Velva. 
Fruit,'  including  use  of  antioxidants  and  flash  heating,  (3)  estimation  of 
affect  of  length-of  storage  period  on  quality  of  GrAvenstein  apples. 

Use  ,'of  Propionates  to  Control -Spoilage  in  Fresh  Fruits.  Extensive  sto.dies 
have  now  been  made  on-  thP  application  of  weak  solutions  of  cajcium  and 
sodium  propionate  to  fruits  and  fruit  purees '(as  v/ell  as  vegetables)  in 
an  effort  to  determine  the  effectiveness -of  these  solutions  in ' controlling 
microbiologicad  spoilage  in  fresh  products.  If  such  applications  prove 
feasible  they  wall- be  beneficial  in  controlling  losses  and  in,  protecting 
quality  of'  fresh,  products  during  periods  when  they  must  be  ‘held  at  atm.os- 
pheric  temperatures.  'Berries,  for  example,'  are  highly  perishable.  Other 
fruits  are  sometimes  lost  through  necessa.ry  dela.y  in  being  handled.  Con¬ 
trol  of  spoilage  during  short  periods  has  been  demonstrated,  and  treated 
products  have  suffered  no  apparent  ill  effects  as  a  result  of  treatment, 
propionate  is  used  to  prevent  mold  in  bread  and  is  present  in  certa.in 
types' of  cheese;  the  question  whether  it  is  lega.lly  a.pplicaHe  to  fresh 
fruits  and  vegetables  remains  to  be  determined. 

Pehydration  and  Concentration  of  Fruits  and  Fruit  Products.  The  labora.- 
tory -has  been  devoting  a;  large  share  of  its  facilities  to  dehydration 
and  this  research  has  included  work  on  equipment  and  other  general  prob¬ 
lems,  which  is  of  interest  to  all  dehydrators  of  foods.  Specific  re¬ 
search  has  been  applied  to  the  compression,  of  apple  nuggets  (chopped 
dried  apples,  dried  further  to  very  low  moisture  contents).  Compression 
makes  economies  in  space  possible,  llev/  equipment,  now  almost  com.pletely 
installed  in  the  laboratorje' s  pilot  plant  room,  will  permit  work  on 
spra.y  drj.’-ing  and  concentration  6-f  fruit  purees  and  juices.  One  piece  of 
equipment  is  a  pilot  spray-drying  plant.  Another  is  a  high-vacuum  juice 
concentrator,  with  rectifying  column  for  the  recovery  of  volatile'  fla¬ 
voring  constituents.  Work  on  the  design  of  a  deaerator,  which  can  be 
used  to  remove  dissolved  oxygen  from  fru.it  juices,  is  proceeding,  In- 
stallati'on' of  this  equipment  has  been  delayed  by  wartime  restrictions. 

Yeast  from  Fruit  Wastes.  Approximately  40’  ner ■ cent  of  the  weight  of  pears 
is  discarded  as  xvaste  when  the  fruit  is  prepared  for  canning,  and  the'  dis¬ 
posal  of  this  waste  involves  expense  and  freq'uently  results  in  pollution 
of-  streams. '  It  has  been  found  that  the  yeast  knovm  as  Tprula  yields  a 
product,  v;hen  grown  on  modified  pear- waste,  that  is  comparable  to  brew¬ 
ers'  yeast  in  B  vitamin  and  protein  content.  Yields  are  apuroximately 
equal' to- half  the  amount  of '  sugar  in  th'e  waste.  ,  Pilot  plant'  studies  have 
been  :  conducted,  in  collaboration 'with  a  cannery,'  in  order  to  supnly  oper¬ 
ating  knowledge  Cndto  provide  yeast  for  further  evaluatipn  as  feed. 

These  studies  will  be  extended  as  seasonal  a.vailability  of'  the  raw  mater¬ 
ial  permits ; '.laboratory- work 'will  be  extended  also. 
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Pectin  Produdtion  and  Utilization-.  •  ,?vo  phases  of  pectin  'research  are’  re- 
cei vihg  emphasi s :  (T5 development  of  a  sinmlified  method  of  manufacture 

to  alleviate  the  current  shortage  and  to  reduce  present  price  (8^  cents 
per  pound  for  100  grade)  to  levels  where  pectin  can  be  competitive  with 
industrial  colloids  such  as  imported  vegetable  gums,  and  (2)  development 
of  low-methoxyl  pectin  products  that  rare  useful  to  the  armed  forces  and 
that  may  absorb  the .increased  productive  capacity  of  the  pectin  industry 
in  the  post-war  perio.d, 

A  method  for  the  prenaration  of  low-methoxyl  pectin  which  does  not  re¬ 
quire  either  concentration  of  the  pectin  extract  or  alcohol  in  its  isola¬ 
tion  has  been  shov/n  feasible  through  the  laboratory  stage  and  holds  prom-’ 
ise  as  a  means  of  producing  this  pectic  material  at  a  much  lower  cost  than 
was  formerly  considered  possible. 

Pilot  plant  stud;^'’  of  the  continuous  production  of  low-methoxyl  pectin  has 
been  delayed  by  inability  to  procure  some  of  the  necessary  equipment.  It 
is  now  expected  that  trial  of  the  process  can  be  made  during  the  fiscal 
year  1946.  Two  gelled  fruit  products  in  which  low-methoxyl  pectin  is 
used  as  the  jellying  agent  have  been  developed  and  submitted  to  agencies 
of  the  armed  forces  for  consideration.  One  of  these,  a  canned  jellied 
product  consisting  of  60  per  cent  fruit  and  4o  per  cent  jellied  sirup, 
impressed  representatives  of  the  Quartermaster  Corps  suf f icientlj'-  that  ad¬ 
ditional  developmental  work  was  requested.  Recommendations  from  this  lab¬ 
oratory  and  a  commercial  concern  resulted  in  the  issuance  of  Quartermaster 
Corps  Tentative  Specification  C.Q.D.  ITo.  335*  "Rruit  Dessert:  Jellied.'^ 

A  10-million-can  pack  was  made  during  the  first  quarter  of  1945  and  con¬ 
tracts  have  been  let  for  processing  an  additional  12^  million  cans  during 
the  second  quarter.  A  cold-water  pudd.ing  mix,  w^hich  can  be  made 'into  a 
palatable  and  nutritious  dessert  in  five  minutes  and  does  not  require 
heating,  has  been  developed  and  used  successfully  in  trials  on  hosoital 
trains  out  of  San  Francisco. 

Tartaric  Acid  Recovery.  An  ion-exchange  method  for  the  recovery  of  tar¬ 
taric  acid,  develoned  a,t  this  laboratory,  has  proved  satisfactory  from 
the  standpoints  of  yield  and  quality  of  nroduct.  It  was  operated  on  a 
pilot  plant  scale  during  the  1943  season-,  and  about  11,000  pounds  v/ere 
produced.  The  procedure  is  now  being  developed  along  lines  designed  to 
simplify  the  recovery  problem  and  to  reduce  the  costs  of  its  operation. 

Ascorbic  Acid  from.  Walnuts  -  The  waste  green  hulls  from  Persian 
(English)  walnuts  grown  in  the  western  area  amount  to  50 > 000-60 ,000  tons 
annually.  About  one-half  of  this  o^uantity  is  collected  at  centralized 
hulling  plants.  The  wet  waste  hull  contains  0.5  to  0.8  per  cent  ’of 
ascorbic  acid.  Laboratory  research  on  stabilization  of  the  vitamin 
during  extraction  and  on  its  isolation,  by  adsorption,  elution,. and  con¬ 
centration  of  the  eluate,-  indicates  that  a  feasible  method  of  preparing 
the  product  for  the  drug  and  food  markets  can  be  devised.  '  ’ 

Alfalfa  Utilization  Investigations;  ‘  ■ 

Studies  of  Constituents.  Extensive  research  on 'extraction  and  stabiliza¬ 
tion  of  constituents  has  shown  that  technological  and  economic  barriers 
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to  successful  industrial  development  are  severe.  Laboratory  experiments 
on  the  practicability  of  stabilizing  carotene  in  animal  and  vegetable 
oils  by  the  addition  of  edible  antioxidants  have  proved  promising;  a 
series  of.  reports  on  this  work  has  been  published.  Such  research  is  ap¬ 
plicable,  however,  to  carotene  derived  from  sources  other  than  alfalfa, 
New  and  improved  methods  for  selectively  extracting  valuable  constituents 
are  being  studied;  this  work  demonstrates  the  intricate  nature  of  the 
problem  and  forces  the  conclusion  that  successful  commercial  development 
must  overcome  high  cost  of  process  as  well  as  competition.  Thus  the  pro¬ 
gram  of  research  must  and  will  include  further  surveys  and  reconsidera¬ 
tion  of  objectives. 

Conservation  of  Valuable  Constituents  in  Alfalfa  Meal.  The  production 
and  use  of  alfalfa,  meal,  for  direct  feeding  to  livestock  and  for  com¬ 
pounding  into  mixed  feeds,  has  been  increasing  rapidly.  Quality  of 
alfalfa  meal  varies  widely,  bliile  most  of  the  mea.l  currently  produced 
consists  of  ground  field-dried  hay,  increasing  use  is  being  made  of  de¬ 
hydrated  freshly  cut  alfalfa.  The  latter  type  is  greener  and  higher  in 
carotene  content  tha.n  the  former.  New  dehydration  plants  are  being  con¬ 
structed  at  an  accelerating  rate,  even  during  wartime.  A  survey  of  the 
alfalfa  dehydration  industry,  which  will  include  its  present  extent,  lo¬ 
cations,  types,  and  sizes  of  plants,  and  construction  and  operating  costs 
is  being  made,  to  provide  a  basis  for  estimates  of  research  needs  and 
potential  further  expansion  of  the  industry. 

Poultry  Utilization  Investigations; 

Dehydration  of  Whole  Eggs.  The  war  stimulated  ajn  increase  in  production 
of  dried  whole  eggs,  from  a  f ew  million  to  several  hundred  million  pounds 
annually.  Thus  a  large  industry,  with  annual  ca.pacity  to  produce 
$300,000,000  worth  of  product,  has  been  developed.  In  this  new  industry 
the  problem  of  storage  life  of  the  dried  product  is  more  critical  than 
any  other. 

The  course  of  research  in  this  laboratory  has  been  largely  toward  the 
finding  of  the  causes  of  deteriorat.ion ,  through  carefully  applied  ana¬ 
lytical  procedures.  Extensive  work  has  been  carried  out  in  an  effort  to 
exhaust  all  possibilities  in  the  search.  It  seems  apparent  now  tha.t  the 
development  of  off  colors  d'oring  storage  is  due  to  chemical  reactions 
in  which  pigments,  lipids,  proteins,  and  carbohydrates  are  involved. 

The  more  obscure  changes  responsible  for  off  flavors  appear  to  occur  in 
the  lipid  fraction.  Labora.torjr  methods  that  extend  the  shelf  life  of 
egg  powders  have  been  developed;  application  to  commercial  production 
requires  further  study.  Data  on  the  vapor  pressure  of  water  adsorbed  by 
dried  eggs  have  been  applied  in  two  designs  of  commercial  spray-drying 
equipment.  This  equipment  is  capable  of  producing  egg  powder  of  very  low 
..moisture  content  and  improved  keening '  qualities . 

Lysozyme.  Lysozyme  is  a  germ-killing. substance  that  occurs  naturally  in 
egg  white.  At  this  laboratory  a  method  has  been  developed  whereby  sub¬ 
stantial  amounts  of  pure  lysozyme  can, be  extracted.  The  large  quanti- 
,  ties  of  egg  white  now  lost  with  the  shells  in  freezing  and  dehydrating 
^plants  can  be  used  as  a  source  of  lyso-zyme,  The  antibacterial  proper¬ 
ties  and  medicinal  uses  of  this  product  are  now  being  studied  in 
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coopera.tion  with  a  medical  college. 

Fibers  and  Plastics.  A  group  of  workers'  is  conducting  studies  on  the’ 
production  . of  fibers  and  plastic  materials  from  waste  egg  white  and 
poultrjr  feathers  (and  also  materials  similar  chemically  to  feathers, 
such  as  hair,  horn,  and  hoofs).  These  workers  devote  their  time  to 
methods  of  improving  experimental  fibers,  molding  powders  for  plastics, 
and  other  experimental  substances.  Encouraging  progress  is  being  made. 

Freezing  Preservation  of  Poultry  and- Poultry  Products.  Research  on 
freezing  preservation  of  poultry  products  includes  methods  -for  the  de¬ 
tection  and  measurement  of  deterioration  in  poultry  during  the  early 
stages  of  spoilage,  prefreezing  treatments  of  eggs  and  their  relation 
to  quality  in  the  product,  pasteurization  and  slush  freezing  of  mixed 
eggs,  and  effect  of  packaging  and  storage  temperature  on  quality  of 
cut-up  frozen  poultry.  Recently  it  has  been  possible  to  continue  the 
research  only  on  a.  small  scale,  because  a  large  share  of  the  time  of  re¬ 
search  workers  ordinarily  assigned  to  frozen  poultry  has  been  devoted  to 
work  on  dehydration. 

Vegetable  Including  Potato  Utilization  Investigations ; 

Freezing  Preservation.  The. frozen  vegetable  industry  in  the  United 
States  packed  over  115,000  tons  of  products  in  1944.  Twelve  years  ago 
practica^lly  no  vegetables  were  preserved  by  freezing.  The  Western  Re¬ 
gional  Research  Laboratory  maintains  an  extensive  research  program  on 
freezing  preservation  of  peas,  lima  beans,  snap  beans,  asparagus,  broc¬ 
coli,  tomatoes,  and  other  vegetables.  A  report  of  experiments  on  the 
freezing  of  toma.toes  and  tomato  juice  v/as  published  in  1944.  Tomato'es  . 
present  difficulties;  only  limited  success  has  been  attained  thus  far 
and  work  is  being  continued.  Research  on  vegetables  that  are  more 
firmly  established  in  the  freezing  industry  (peas,  for  example)  is 
concerned  particularly  ivrith  the  effects  of  maturity,  variety,  locality, 
and  handling  methods  on  final  quality,  a  general  discussion  of  prob¬ 
lems  related  to  the  freezing  of  peas  v^as  issued  in  mimeographed  form 
last  year;  this  circular  he.s  been  published  b3^  several  food  trade  jour¬ 
nals.  The  results  of  studies  on  methods  of  determining  the  amoiunts  of 
starch  aud.  the  amounts  of  crude  lipid  in  vegetables  were  published  dur¬ 
ing  the  past  year.  These  studies  represent  efforts  to  establish  accu¬ 
rate,  objective,  and  convenient  methods  of  measuring  maturity  in  fresh 
and  frozen  vegetables  of  different  varieties.  Objective  tests  for 
qualitj^  are  highlj'-  desirable  in  a  large,  growing  food  industry,  because 
thej"  make  it  possible  to  establish  standard  grades  that  can  be  used  by  , 
producers,  processors,  vjholesale  and  retail  handlers,  and  consumers. 
During  the  past  year  a  substantial- amount  of  new  data  have  been  ob¬ 
tained  on  the' effects  of  variety locality ,  and  maturity  on  the  quality, 
of  frozen  peas.  _  ..  . 

Dehy  dr  alien.  Research  on  dehydration  of  ■  vegetables  ,  fruits.,  and  eggs 
•is  a  major_  undertaking  of  the  laborat,o.ry ,  with,  more  than  a  third  of  th.e. 
facilities  devoted  to  various  .phases  of  that  work^  ,  Of  the  three  types 
of  commoditjr,  vegetables  receive  the  largest  share  of  attention,  and 
potatoes  are  by  far  the-  most  important  of  the  dehydrated  vegetables. 
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Annual  requirements  of  dried  potatoes  for  wartime  purposes  approximated 
80,000  tons  in  processed  weight,  which  might  he  conservatively  estimated 
to  he  worth  $70,000,000.  Carrots,  cahhage,  onions,  heets,  and  other  vege¬ 
tables  are  dehydrated,  in  substantial  amounts.  Reports  from  those  who  use 
dehydrated  vegetables  indicate  general  satisfaction  and  in  some  cases  en¬ 
thusiasm  for  the  products. 

Dehydrators  of  white  potatoes  have  faced  many  difficulties;  in  fact, 
potatoes  have  been  perhaps  more  difficult  to  dehydrate  than  any  other  of 
the  extensively  dried  vegetables.  Laboratory  and  pilot  plant  research 
ha,s ,  however,  contributed  much  to  the  solution  of  such  problems  as  gray 
discoloration,  "popcorn”  pieces,  reddening  and  red  centers,  "sloughing" 
or  mushing  during  rehydration ,  and  others. 

In  1944  the  program  for  addition  of  sulfitfng  as  a  step  in  the  processing 
of  certain  dehydrated  vegetables  was  established.  Workers  collabora„ted 
in  studies  that  improved  the  method  of  application  and  also  devised  and 
published  a  method  for  the  determination  of  sulfur  dioxide  in  dried  vege¬ 
tables.  In  August,  1944,  this  Laboratory  published  a  new  peroxidase  test 
for  dehydrated  potatoes,  which  was  adopted  as  the  official  test,  replac¬ 
ing  a  test  that  was  less  specific. 

Comprehensive  studies  of  dehydrated  vegetables  in  storage  have  gone  far 
toward  evaluation  of  the  effect  on  shelf  life  of  such  factors  as  bla,nch- 
ing,  sulfiting,  loss  of  soluble  constituents  through  learhing,  damage  by 
heat  during  dehydration,  moisture  content,  atmosphere  of  storage  contain¬ 
er,  and  temperature.  The  effect  'of  these  variables  has  been  measured  in 
terms  of  flavor,  texture,  color,  vitamin  content  and  other  quality  fac¬ 
tors  in  the  rehydrated  products.  The  most  importa^nt  of  the  conclusions 
reached,  is  that  moisture  content  of  the  product  is  a  factor  of  great  im¬ 
portance.  "In-package"  dehydration,  which  can  be  effected,  by  inclusion 
of  desiccant  matter  in  the  sealed  can  of  product,. has  proved  effective 
as  a/ means  of  reducing  further  the  moisture  content  of  dehydrated  vege¬ 
tables.  This  method  has  been  applied* successfully  to  several  vegetables, 
in  addition  to  potatoes. 

During  the  past  year  studies  of  the  compression  o^  dehydrated  vegetables 
into  compact  blocks  have  been  carried  to  the  point  where  methods  suit¬ 
able  for  commercial  use  are  available. , 

Basic  studies  such  as  those  on 'theory  of  air-circulation  drying,  drying 
characteristics  of  various  types  of  vegeto.ble  pieces,  and  rehydration, 
which  have  been  mentioned  in  previous,  reports  are  being  continued. 

Culture  Medium  from  Asparagus-butt  .Juice.  During  .the  past  several 
years,  work  has  been  continued  on  the  production  and  use  of  a  culture 
medium  made  from  the  juice  of  asparagus  caxining  waste.  During  the  1944 
season  a  substantial  quantity  of  the  medium  was  made  in  a  commercial  ■■ 
canning  plant  -  enough  to  permit  tests  of  its  value  by  microbiological 
concerns  in  various  places.  La.boratory  work  is  being  pursued.,,  pa.rtially 
in  cooperation  with  agricultural  and  medical  schools,  to  determine 
whether  the  products  of  microbiological  action  have  special  values  in  ■ 
the  control  of  plant  and  animal  diseases.  A  report  has  been  published 
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on  use  of  the  concrntrate  in  the  production  of  bacteri^il  proteinase,  ?)nd 
r  report  on  its  value  in  producing  tyrothricin  is  ready  for  publication. 

A  mimeographed  circular,  describing  methods  of  production  suitable  for 
use  in  an  asparagus  processing  plant,  has  been  disseminated  and  also 
published  by  a  trade  Journal. 

Oils.  Derivatives  of  fa.tty  acids  of  vegetable  oils,  prepared  and  tested 
in  the  Ivestern  Regional  Research  Laboratory,  have  proved  suitable  as  /, 
plasticizer  for  coating  materials  for  raincoats..  These  derivatives  have 
low  volatility  and  low  water  solubility  and  contribute  the  property  of 
flexibility  to  the  coating  at  low  temperatures,  A  process  for  the  con¬ 
version  of  domestically  available  saturated  fatty  acids  to  derivatives 
with  exceptionally  good  foaming  and  wetting  properties  has  been  developed 
on  a  laboratory  scale.  Larger  equipment,  ivhich  is  being  constructed, 
will  supply  data  on  yields  and  costs  and  thus  on  suitability  for  commer¬ 
cial  application. 

Use  of  Propionates  to  Control  Spoilage  in  Rresh  Vegetables.  Shelled  peas 
and  lima  beans  were  included  .in  tests  made  in  19^^r  cooperation  with  a 
commercial  vegetable  freezing  plant,  on  the  effectiveness  of  treatment 
with  propionate  solution  in  delaying  microbial  spoilage  during  the  criti¬ 
cal  period  between  harvest  and  processing,-  This  delay  period  is  commonlj^ 
necessary,  because  field-vined  peas  and  lima  beans  must  be  transported. 
Thus  they  are  .held  in  a  condition  in  which  they  are  susceptible  to ^spoil¬ 
age.  The  tests  indicated  success  in  the  application  of  the  method.  A 
report  of  tests  on  the  two  vegetables  (and  also  on  fruits)  will  be  pub¬ 
lished  by  a  food  Journal  prior  to  the  beginning  of  the  1945  harvest 
season. 

Wheat  Utilization  Investigations; 

■  Gluten  Sulfatei  Tile  newly  developed  product  called  gluten  sulfate  is  re¬ 
ceiving  attention  from,  interested  industrial  groups.  This  product  is  ob¬ 
tainable  from  gluten  .and  has  the  property  of  absorbing  wg.tpr  to  the  ex¬ 
tent  of  several  hundred  times  its  original  weight  and  forming  a  gel.  The 
method  of  preparation  has  recently  been  improved  and  cheapened  by  the 
substitution  of  concentrated  sulfuric  acid  for  chlorosulf onic  acid  and 
pyridine.  A  soluble  bj'p)roduct  of  the  reaction  involved  in  the  prepara¬ 
tion  of  gluten  sulfate  has  been  found'to  be  a '  f  oasiing.  agent ,  which  may 
have  industrial  value. 

Glutamic  Acid.  The  monosodium  salt  of  glutamic  acid  is  a  highly  valuable 
derivative  of  gluten,  which  is  widely  used  as  a.  food  flavoring  substance. 
Two  new  methods  of  determining  the  amounts  of  this  compound  in  gluten  and 
other  proteins  have  noxv  been  developed  and  published. 

Exploratory  Studies.  A  rubber-like  product  has  been  developed  from  gum 
gluten  and  glycerol;  this  interesting  product  may  prove  to  be  applicable, 
as  a  gasket  material,  in  places  where  it  will  be  in  contact  with  oils  or 
hydrocarbons  and  not  vrith  v^ater-.  Exploratory  experiments  have  suggested 
that  the  a..cid  conversion  products  of  low-grade  wheat  or  gluten  are 
powerful  inhibitors  of  acid  corrosion  of  steel,  and  ma.}?-  offer  prom.ise  as 
commercial  inhibitors.  If  the  present  investigation  results  in  a  highly 
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effective*  concentrated  inhibitor,  this  important  outlet  for  low-grade 
wheat  products  may  be  opened.-.  Sheet  steel -is  always  "pickled"  in  hot 
acid  before  it  is  electrbplated, ' tinned,  or  galvanized,  and  an  inhibitor 
is  necessary  to  ' minimize  rate  of  attack,  l/heat  flour  or  . bran  W'as  for¬ 
merly  used  but  has  been' displaced  by  more  effective  coal-ta.r  derivatives. 
The  new  product  might  prove  to  be  permissible  for  use  in- certain  canned 
foods  as  an  anti-corrosion  agent. 

Hemlock'Bark  Utilization  Investigations; 

The  bark  of  the  western  hemlock  is; -a  domestic  source  of  tannin  poten¬ 
tially  capable  of  supplj'^ing  about  a  third'  of  our  national  requirement. 

This  source  is  important”  because  domestic  tannin  supplies  have  been- re¬ 
duced  by  chestnut  blight  and  because  foreign  sources,  chiefly  quebracho 
from  Argentina,  are  regarded  as  unstable.  Development  of  the  western 
hemlock  source  of  tannin  has  been  hindered  by  the  lack  of  suitable  tech¬ 
nology.  Ordinary  methods  of  tannin  extraction  are  not  suitable  and  the 
problem  is  further  complicated  by  the  fact  that  the  logs'  are  floated  to 
the  mills  and  thus  lose  a  portion  of  their  tannin  through  leaching.  The 
We^stern  Regional  Research  Laboratory  ha's  developed  a  process  for  the 
preparation  of  a  satisfactory'  tannin  extract  from  the  bark  of  salt-wa.ter- 
floated  logs  and  a  report  on  the  study  has  been  published.-  A  manufacturer 
of  western  hemlock  pa.per  pulp  Jaas  indicated  willingness  to  undertake  com¬ 
mercial  development  of  the  process.  The  probable  installation  of  hy¬ 
draulic  barking  equipment  at”  logging  and  pulping  centers  located  on  fresh 
wafer  makes  it  highly  'desirable  to  investigate  also  the  use  of  bark'  from 
fresh-water-floated  lo-gs.  This  investigation  will  include  a  study  of 
preparation  of  bark,'  extraction  procedure,  sulfi ting,  and  other  factors 
influencing  yield  and  quality  of  tannin  from  this  source. 

Work  under  the  'project  "Hemlock  Bark  Utilization  Investigations"  will  be  . 

closed  out. in  the  fiscal  year  1946.  The  main  purpose  of  this  project  has 

been  accomplished.  '  The  closing  of  this  project  will  relea.se  funds  needed 
under  the 'fruit  and  -  vegeta.ble  investigations  projects  to  secureaddi- 
tiona.l ■  inf ormation  regarding  the  nature  of  deterfora^tive  changes  taking 
place  during  preprocessed  holding,  during  processing,  and  storage  of  the 
processed  product.  The  nev;  information  will  serve  to  guide  processing 
research  in  food  preservation  by  freezing  and  by  drying.  -  . 
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Eastern  Regional  Research  Laboratory 

PROJECT  STATEMENT 


Project 

1945 

19^6  ;  1947 

( estimated) : ( estimated 

1.  Apple  and  other  fruit  utiliza- 

• 

• 

• 

f 

tion  investigations  a/  . 

$97,560 

$119,500  ;  $119, soo 

4 

• 

2,  Vegetable  utilization 

4o , 200 

investigatiohs  a/  . . . 

80,600  :  80,950 

3.  Tobacco  utilization 

4 

investigations  . . 

175,,  5^5 

188 » 600  :  189,200 

4.  Milk  products  utilization 

• 

• 

investigations  . 

233,970 

288,000  ;  288,900 

5.  Animal  fats  and  oils  utiliza- 

• 

tion  investigations  . 

186,420 

226,100  :  226,900 

6,  Potato  utilization 

0 

• 

investigations  a/ . . 

72,315 

88,915-  89,190 

7.  Tanning  materials,  hides,  skins 

• 

and  leather  . . 

62,236 

77,160  ;  77,325 

8.  Overtime  nay  .................... 

120,418 

16,000  •; 

t 

Covered  into  Treasury  as  Miscella- 

neous  Receipts,  Public  Law  5^9 

117 

-  -  ;  _  _ 

Unobligated  balance  . 

26,519 

—  —  •  —  — 

Total  available  . . 

1,015,300 

“,084,875  ::"TTW2T26'5  ' 

Anticipated  supnlemental  . 

—  — 

-115,035  : 

Total  estimate  or  appropriation  . 

1,015,300 

969, s4o  !  1,072,265 

• 

_a/  -•  Joint  project  with  Western  Regional  Research  Labora,tory, 

Exairoles  of  Progress  and  Current  Program; 

Apple  Utilization  Investigations; 

Apple  Flavor  Concentrate.  The  Eastern  Laboratory’s  work  on  apple 
utilization  is  largelj^  concerned  with  the  production  of  apple  sirups 
and  apple  flavor  concentrates.  During  the  past  year  pilot  plant  in- 
^ vestiga tions  on  a  continuous  method  for  the  recovery  of  the  aroma  of 
fresh  apple  juice  in  concentrated  form. were  successfully  carried  out. 
The  product,  apple  essence,  one  gallon  of  which  contains  the  aroma  of 
100  to  200  gallons  of  fresh  apple  juice-,  can  now  be  manufactured  on  a 
commercia.l  scale,  blien  added  to  a  suita,bl6  commercial  apple  juice  con¬ 
centrate,  a  full  flavor  concentrate  is  produced,  which  by  dilution  with 
water  produces  a  beverage  indistinguishable  in  taste  _and  aroma  from 
fresh  apple  juice.  The  cost  of  producing  the  essence  is  estimated  at 
50  cents  a.  gallon.  This  includes  amortization  and  all  other  costs  ex¬ 
cept  that  of  the  juice  itself  which,  .cf  course,  can  still  be  used  in 
other  waj^s  after  the  essence  has  been  removed. 

The  essence  can  be  used  in  the  manufacture  of  apple  jellj''  to  convert 
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it  from  a  product  notablj^  lacking  in  apple  flavor  to  one  p  ossessing 
an  agreeable  aroma  of  fresh  apples  at  an  increase  in  cost  per  pound 
of  jelly  of  approximately  ,025  cent.  This  is  on  the  basis  of  50  cents 
a  gallon  for  the  essence.  Similarljr,  the  essence  cost  per  pound  of 
apple  concentrate  amounts  to  O.3  cents. 

The  development  of  apple  essence  made  it  possible  to  prepare  products 
with  enhanced  apple  flavpr  characteristics  which  have  been  proven  by  • 
recent  industrial  surveys,  and  evaluations  to  be  of  extensive  commer¬ 
cial  interest.  Among  the  possible  applications  for  which  Industrial 
evaluation  tests  are  in  progress  are  the  following:  fortification  of 
brandy  4  minct;  meat ,  apple,  butter ,  apple  sauce,  jelly,  vinegar,  bottled 
apple  juice,  table,  and  fo;untain  sirjips,  bakery  products,  ice  cream, 
ices,  sherberts,  and  drie;d,  frozen,  and  canned  fruits.  Of  all  the  ap¬ 
plications  of  apple  e.ssenpe,  itS'  addition  to- concentrated  annle  juice 
for  reconstitution  to  an  apple  beverage  has  created  the  greatest  in¬ 
terest.  ,  ,  ,  .  ;  .  . 

One  large  beverage  manufacturer  ha.s  ordered  a  unit  for  the  commercial 
production  of  essences.  A  large  jelly  manufacturer,  has  started  the  in¬ 
stallation  of -an  essence  recovery  unit  in  which. he, is  planning  to  process 
a  variety  of  fruit  juices,  In  add.ition  to  these ,  ..approximately  twenty 
manufacturers  are  giving  serious  consideration  to  the  installation  of 
essence  recovery  units.  There  is  grea^t .  interest  in  the  application  of' 
the  process  to  other  fruits  besides  apples,  especially .grapes  and 
oranges.  _  .  .  ; .  . 

Turther  pilot  .plant  development  of. the. apple  essence  process  will  be  car¬ 
ried  out,  with  emphasis  on  the  preparation  of  concentrates  from  specific 
varieties  and  combina.tions  of  varieties  of  apples.  Continued  attention 
will  be  given  tp  the.  -establishment  of  new  uses  for  a.pple  essence  in  the 
food  and  beverage  industries. 

Apple  Sirup.  During  the  1944-45  apple  season  the  production  of  bland 
apple  sirup  was  estimated  to  be  approximately  2,000,000  pounds  as  com¬ 
pared.  wdth  the  3»500,000  pounds  produced  in  1943-44,  The  decrease  can 
be  attributed  to  the  followdng;  1,  Due  fo  the  easement  of  glycerin  and 
sugar  for  civilian  use,  hland  apple  sirup  w'as  placed  in  an  unf avoraible  ■■ 
competitive  position.  2.  The  unfavorable  celling  price  of  17  cents  per 
pound  for  bland  apple  sirup  as  compared  with  lS-l/'2  cents  per  pound  for 
depectinized  concentrated  apple  juice  of  equivalent  concentration. 
Therefore  there  was  little  incentive  to  manufacture  bland  apple  sirup. 

An  extensive  industrial  eva.luation  of  bland  apple  sirup  for-  use  in  the 
baking,  confectionery,  -ice  cream,  frozen  foods,  fountain  and  table  ■ 
sirups,  and  pharmaceutica.l,  industries  demonstrated  conclusively  that 
bland  apple  sirup  could,  not  compete  with  t  he  cheaper  h.ygroscopic  and. 
sweetening  agents.  The  development  of  an  apple  sirup  with,  character-' ■ 
istic  apple  flavor  properties  is  therefore  necessary  to  maintain  and  ex¬ 
pand  the  market  for  this  product.  '  ■ 

One  of  the  most  promising  apple  table- sirupe  produced  thus  far  Isa 
blend  composed  of  I/3  depectinized  concentrated  apple  juice,  I/3  invert 
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sirup  and  I/3  corn  sirup  with  75^  of  "the  fresh  epnle  essence  from  the 
Juice. that  was  used  to  make  the  concentrate.  Such  a  product  could  be 
produced  at  a,bout  7  cents  per  pound  from  apnles  a.t  60  cents  per  hun¬ 
dred  pounds.  On  the  other  hand,  a  table  sirup  made  entirely  from 
.apple  Juice  would  cost  approximately  l4  cents  a  pound  using  the  same 
grade  of  apples.  This  would  put  the  latter  product  in  the  cost  class 
of  pure  maple  sirup  and  would  greatly  restrict  its  use,  A  blend  of  the 
type  described  above,  besides  being  cheap  enough  to  find  extensive  use, 
has  a  better  flavor  thah  any  table  sirup  yet  produced  using  apple  prod¬ 
ucts  exclusivelj’’. 

• 

Purther  study  is  being  made  of  the  development  of  practical  means  for 
producing  a,  self -preserving,  full-flavored  apple  concentrate  and  apple 
sirup.  Factors  influencing  the  development  of  off-flavors  in  apple 
concentrate  will  be  studied  intensively. 

Vegetable  Utilization  Investigations; 

Processing  of  Vegetable  Wastes.  Work  on  vegetable  utilization  is  dea.l- 
ing  largely  with  the  production  of  high  quality  foods  from  vegetable 
wastes  and  with  their  use  in  feeding  poultry.  During  the  past  year  ap- 
proximaotely  3jOOO  pounds  of  vegetable,  leaf  meals  v/ere  produced  in  pilot 
plant  operations  planned  to  afford  further  information  on  commercial 
utilization  of  vegetable  wastes.  The  me'als,  prepared  principally  from 
broccoli,  lima  bean  vines,  carrot  tops,  pea  vines,  beet  tops  and  kale, 
were  used  for  further  feeding  trials  in  cooneration.  with  the  Dela.ware 
Agricultural  Experiment  Station.  In  the  course  of  this  work  sufficient 
engineering  data  were  obtained  to  permit  a  typical  design  for  a  commer¬ 
cial  plant  suitable  for  processing  leafy  vegetable  wastes  into  high- 
quality  leaf  meals.  A  circular  describing  the  method  of  processing, 
the  equipment  required  and  the  costs  involved  for  producing  such  products 
from  vegetable  wastes  has  been  prepared. 

In  future  pilot  plant  studies,  emphasis  will  be  given  to  the  develop¬ 
ment  of  continuous  methods  of  drying  vegetable  leaf  wastes. 

Vege.tabl.e^  Waste  Leaf  Meals  in  Poultry  Feeding.  Since  the  initial  feed 
trial  carried  out  in  cooperation  with  the  Delaware  Experiment  Station, 
five  more  experiments  have  been  made.  Carotene  in  its  natural  oil  from 
broccoli  was' a,s  effective,  unit  for  unit,  as  fish  liver  oil  Vitamin  A, 
Concentrations  of  broccoli  leaf  meal  as  low  as  1^  per  cent  gave  as 
efficient  growth-  as  5  P^r  cent  alfalfa  in  chick  rations.  One  per  cent 
broccoli  supplemented  with  a  small  amount  of  riboflavin  gave  miore  effi¬ 
cient  gro\vth  than  5  cent  alfalfa  or  a  high  quality  commercial  grow¬ 
ing  mash.  Beet  leaf  meal  gave  good  growth  in  2^  per  cent  concentration 
in  spite  of  a  free  oxalic  acid  content  of  11  per  cent.  Spinach  was  also 
excellent  in  spite  of  its  oxalic  acid  content  of  a.bout  4  per  cent. 

Pea  vines  were  more  satisfactory  than  the  product  tested  originally,  but 
still  were  not  on  a' par  with  the  others,  Dfied  kale,,  although  efficient 
in  about'  l-g-  per  cent  concentration,  was  not  as  good  as  broccoli.  At  a 
commercial  farm,  using  JOO  laying  hens,  broccoli  at  2.5  per  cent  in  a 
laying  mash,  comprising  half  the  total  diet,  gave  an  average  of  5^.6  eggs 
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per  bird  a.s  compared  with  47.4  eggs  per  bird  on  5  ppr  cent  alfalfa  leaf 
meal  supplemented  with  addition  of  vitamin  A  from  fish  liver -oil. 

Studies  of  the  com,position  of  vegetable  leaf  meal  proteins  will  be  contin¬ 
ued,  with  special  reference  to  determination  of  the  essential  a.mino  acid 
contents.  These  studies  are  needed  for  the  more  comnlete  nutritional 
evaluation  of  vegetable  leaf  meal  as  animal  feeds.  Also,  chemical  studies 
will  be  made  of  the  fats  of  vegetable  leaf  meals.  Particular  attention 
v/ill  be  given  to  determination  and  isolation  of  the  vitamin  E  -oresent  in 
such  meals.  , 

Tobacco  Utilization  Investigations; 

Rutin.  Important  progress  w^as  ma.de  during  the  past  year  in  the  further 
development  of  rutin  production.  This  substance  has  been  demonstra.ted  to 
be  a.n  effective  therapeutic  agent  in,  the  treatment  of  diseases  associafed 
with  capillary  fragility  and  is  regarded  as  of  great  Potential  importance 
in  medicine.  Rue  to  the  relatively  high  cost  and  low  rutin  content 
(about  0.4  per  cent  of  fluc-cured  tobacco,  investigations  were  undertaken 
to  discover  a  more  economiqal  plant  source.  It  wa.s  found  that  green  buck¬ 
wheat  plants  in  the  early  blossoming  stage  were  the  most  practical  source 
of  this  material.  In  order  to  secure  an  adeo^uate  supply  of  rutin  for 
further  test  purposes  and  to  work  out  a  feasible  manufacturing  procedure, 
pilot  plant  scale  investigations  on  rutin  production  from  buckwheat  wrere 
undertaken.  Since  most  of  the  rutin  is  lost  if  the  buckwheat  is  dried 
slowly,  optimum  conditions  of  artificial  drying  were  first  established. 

In  the  Wfork  during  the  past  season  a  flash  drying  and  laaf  separation 
technique  was  successfully  employed,  the  rutin  being  subsequently  ex¬ 
tracted  from  the  dried  leaf  and  flower  fraction.  Seven  tons  of  green- 
buckwheat  were  so  processed,  jlelding  19  pounds  of  pure  rutin.  Based  on 
this  work,  six  large  drug  companies  have  indicated  their  intention  to 
manufacture  rutin  from  buckwheat  during  the  summer  of  19^5* 

During  the  fiscal  year  1946  solvent  extraction  of  rutin  directly  from 
green  buckwrheat  will  be  thoroughly  W'orked  out  in  view  of  favorable  lab¬ 
oratory  results,  which  indicate  that  such  a  procedure  may  be  preferable. 
Eurther  improvements  in  methods  of  analysis  for  rutin  are  being  studied. 

Clinical  testing  of  rutin  is  being  conducted  in  cooperation  with  the 
University  of  Pennsylvania  Medical  School,  and  wdth  physicians  having 
the  necessary  facilities  for  the  use  of  experimenta.l  drugs.  There  is 
mounting  evidence  of  the  effectiveness  of  .rutin  in  the  prevention  of 
further  retinal  hemorrhages  in  patients  with  hypertension  accompanied  by 
capillary  fragility.  Clinical  studies  are  underwa.y  at  the  Uniyersity  of 
Pennsylvania  Medical  School  on  the  use  of  rutin  in  phlebitis,  coronary' 
thrombosis  and  X-ray  burns. 

■Purther  investigation  v^as  made  on  the  rutin  content  of  green  Pennsylvania 
cigar  filler  and  flue-cured  tj’pe  tobaccos.  The  former  contained  only 
0.05  pep  cent  of  rutin,  while  the  latter  had  0.79  cent,  or  about 

double  the  average  amount  in  the  cured  leaf.'  These  studies  are  being 
continued.  ■  , 
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Fungicide  Tests  on  New  Ficotine  Compounds.  About  fortv  nicotinium  selts 
were  prepered  and  tested  for  fungicidal  value  in  cooperation  v/ith  the 
Rhode  Island  State  Experiment  Station,  and  additional  salts  are  in 
process  of  preparation.  La.uryl  nicotinium- bromide ,  laurvl  nicotinium 
thiocyanate,  cotyl  nicotinium  thiocyanate,  lauryl  nicotinium  -oropionate, 
and  laurj'l  nicotinium  oleate  were  the  most  .effective  fungicides.  Sev¬ 
eral  government  fgencies  and  industrial  concerns  have  expressed  an  in¬ 
terest  in  these  compounds  and  plans  are  being  made  for  rather  extensive 
field  tests  during  the  fiscal  year  1946. 

Cooperative  field  tests  of  the  fungicidal  value  of  nine  copper  nicotine 
compounds  showed  that  although  three  were  still  effective  after  IS  da„ys 
of  w^eathering  against  the  conidia  of  organisms  causing  the  peach  brown 
rot  and  apple  bitter  rot  diseases,  their  use  on  apnle ,  peach,  cherry  and 
plum  trees  v;ould  be  rather  limited  bf  cause  of  plant  injury. 

Ricotine-EDT  Combinations.  Tests  on  mixtures  of  nicotine  with  other  or- 
gaxiic  insecticides  were  conducted  in  cooperation  v/ith  the  Bureau  of  Ento¬ 
mology  and  Plant  Q,ua.rantine  in  an  attempt  to  ascertain  possible  sjmer- 
gistic  action  from  the  combinations  of  toxicants.  Small  scale  labora¬ 
tory  tests  indicated  a  synergistic  action  in  the  EDT-nicotine  combina¬ 
tion.  This  enhanced  toxicity  was  observed  with  all  forms  of  the  alkaloid 
employed,  i.  e.  free  nicotine,  nicotine  sulfate,  nicotine* bentonite , 
cuprous  nicotine  cyanide,  and  the  copper  nicotinammino  derivative  of  coco¬ 
nut  oil  fatty  acids.  It  cannot  yet  be  stated  with  certainty  that  true 
sj^'nergism,  rather  than  so-called  "similar  joint  action,"  has  been  estab¬ 
lished.  Regardless  of  the  type  of  action  involved,  howrever ,  there  appears 
to  be  a  definite  merit  in  the  combination  of  nicotine  and  EDT  in  that  the 
mixture  is  effective  against  some  insects,  such  as  the  European  red  mite, 
which  are  resistant  to  DDT  alone.  The  mechanism  of  the  effect  is  under¬ 
going  further  study. 

Milk  Products  Utilization  Investigations ;  ■ 

Casein  Bristle  Fiber  for  Paint  and  other  Types  of  Brushes.  Research  on 
milk  -products  falls  into  two  categories;  (1)  Production  of  fibers  and 
plastics  from  casein,  and  (2)  conversion  of  milk  sugar  through  lactic 
a.cid  into  useful  solvents,  plasticizers,  resins,, and  synthetic  rubber 
intermediates.  Progress  reported  a  year  ago  in  the  development  of  casein 
bristle  has  been  extended  in  several  directions.  Improved  machinery  for 
extruding,  stretching  and  hardening  the  fiber  has  been  devised,  and  a 
now  salisf actory. agent  for  imbedding  the  bristle  in  brushes  has  been 
found.  Tests  performed  on  brashes  containing  casein  bristle  were  quite- 
favorable  in  man;.’-  respects. 

For  the  commercial  production  of  casein  fiber  for  bristles,  it  is  desir¬ 
able  to  use  a  continuous  process  rather  than  a  discontinuous  one.  As  a. 
first  step  in  this  direction,  the  piston  extruder  which  is  of  batch  type ■ 
has  been  replaced  by  a  continuous  screw  extruder.  The  quality-  of  fiber 
secured  is  the  same,  but  the  screw  extruder  affords  a  more  convenient 
method  of  making  air-free  fiber  a.nd  permits  a  greater  production.  Other 
units  have  been  designed  for  continuous  stretching  and  hardening  of  the 
fiber,  and  it  is  expected  that  thej^-  can  be  shortly  subjected  to  trial  runs. 
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The  problem  of  finding  suitable ‘materials  for  imbedding  casein  bristle  in 
paint  brashes  has  been  given  considerable  attention.  It  was  found  that 
a  mixture  of  urea-formaldehyde  and  an  alkyd  resin  vjould  harden  at  80°  C. 
to  give  a  solvent  resistant  setting.  This  material  proved  particularly 
satisfactory  and  has  therefore  been  employed  in  construction  of  most  of 
the  paint 'brushes  for  testing.  Casein  bristles  may  be  set  in  rubber, 
providing  the  curing  temperature  is  carefully  controlled. 

Paint  brushes  made  with  casein  b ristle  have  shown  very  good  character¬ 
istics  in  service  tests  made  by  an  expert  painter.  One  brush  showed  lit¬ 
tle  or  no' wear  after  more  than  100  hours  of  use  on  a.n  abrasive  plaster 
surface.  The  brushes  have  good  paint  carrying  and  spreading  capacity, 
and  produce  satisfactory  films  viith  varnish.  Independent  tests  per¬ 
formed  by  a  brush  manufacturing  company  shov/ed  that  the  casein  bristle 
brush  had  better  paint  carrying  capacity  than  a  comparable  nylon  brush, 
and  as  good  abrasion  resistance  as  natural  bristle.  . 

Although  the  greater  part  of  the  casein  fiber  produced  has  been  used  in 
experimental  paint  brushes,  a  number  of  preliminary  trials  have  been  made 
with  casein  bristle  in  other  brushes,  such  as .hair  brushes,  rotary 
brushes  and  tv/isted-in-wire  brushes.  These  brushes  on  the  whole  have  not 
thus  far  proved  satisfactorj’’  due  to  breaking  of  the  fiber.  This  has  re¬ 
sulted  in  part  from  harsh  methods  of  manufacture,  e.,  g. ,  st'apling,  and 
in  part  from  attempts  to  use  short  heavy  fiber  which  is  less  flexible 
than  the  long  fibers  of  small  diameter.  Both  of  these  factors  a.re  being 
further  investigated. 

The  test  results  on  paint  brushes  made  from  casein  bristle  have  been  so 
promising  that  one  major  brush  company  is  nov/  conducting  pilot  plant  runs 
of  the  fiber.  Another  company  has  recently  secured  a  license  under  a 
pemding  patent  to  make  the  bristle.  In  cooperation  with  these  companies, 
a  present  investigation  is  directed  toward  adaptation,  of  the  present 
process  to  a  commercial  basis.  In  addition,  the  effect  on  quality  of 
various  physical  and  chemical  treatments  of  the  fiber  will  be  investi¬ 
gated,  particularly  v.lth  respect  to  orientation,  of  the  fiber  structure 
and  conresponding  increase  in  tensile  strength. 

Improved  Casein  Plasties,  '  Investigations  are  bring  continued  looking  to 
the  development  of  modified  casein  material  with  good  flow  properties 
which  can  be  directly  molded  to  give  sati sf actorj^  finished  products. 

Work  on  the'  introduction  of  fatty  acid  residues  into,  the  casein  molecule 
has  been  extended  to  higher  members  of  the  fatty  acid  .series.  Introduc¬ 
tion  of  palmityl,  stearyl  or  oleyl  groups  into  casein  markedly  curtails 
water  absorntion  as  also  had  .previously  be^n  found  for  the  loxver  fatty 
acid  derivatives.  Plastic  test  pieces  molded  from  -the  former,  however, 
are  superior  in’  strength  and  toughness.  In  e xperiments  vdth  casein  and 
cyanate  treated  casein,  both  hardened  in  formaldehyde,  it  has  been  found 
that  the  addition  of  plasticizer  (sulfonamide  type)  has  a  -pronounced  c-f- 
ffct  in  reduci.ng  ii/ater  absorption.  This  partial  replacement  of  water,  by 
organic  plasticizer  in  the  molding  powder  also  substantially  improved 
the  dimensional  stability  of  the.  molded  a.rticle.  The  introduction  of 
the  plasticizer  in  aunounts  up  to  8  per  cent  did.  not  decrease  the  tensile 
strength. 
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Improved  Production  of  Lactic  Acid.-  The  importance  of  lactic  acid  in 
the  utilization  of lactose' occurring  in  \jhey  as  well  as  other  ferment¬ 
able  carbohydrates  has  been  mentioned  previously.  Probably  the  greatest 
obstacle  to  increasing  the  industrial  utilization  of  lactic  acid  has 
been  its  relatively  high  cost.  The  cost  of  lactic  acid  (approximately 
24  cents  per  pound  for-  purified  acid  and  I5  cents  for  crude)  is  due 
primarily  to  difficulties  encountered  in  recovering  lactic  acid  or  a 
suitable  derivative  from  its  fermentation  liquors,  and  the  fact  that 
lactic  acid  is  manufactured  on  a  relatively  small  scale  (approximately 
8,000,000  pounds  annually  divided  among  5  manufacturers). 

Work  during  the  past  year  has  shown  that  the  methanol  vapor  method  pre¬ 
viously  reported  is  versatile  and  capable  of  recovering  lactic  acid  from 
various  crude  mixtures  such  as  fermentation  liquors,  extraction  residues, 
steep-water  concentrates,  and  alkaline  degradation  products  of  sugar. 
Development  of  this  simple  and  efficient  method  for  obtaining  purified  .• 
lactic  acid  or  methyl  lactate  from  different  types  of  crude  lactic  a.cid 
has  apparently  eliminated  the  first  obstacle  to  lovf-cost  production. 

The  way  is  now  open  for  removing  the  second  obstacle  by  expanding  the 
scale  of  manufacture.  Lactic  acid  should  become  one  of  our  cheapest 
and  most  useful  organic  chemicals  when  its  production  is  increased  suf¬ 
ficiently  to  take  full  advantage  of  the  economies  of  large-scale  opera.- 
tion. 

Solvents  and  Plasticizers  from  Lactic  Acid.  Improved  methods  for  pre¬ 
paring  various  alkyl  lactates  other  than  methyl  lactate  were  developed. 
Lactates  of  six  commercial  alcohols  were  prepared  in  good  yields  either 
by  direct  esterification  or  by  ester  interchange. 

Other  lactic  acid  derivatives  which  have  been  prepared  and  studied  for 
their  potential  usefulness  as  solvents  and  plasticizers  include  a  number 
of  alkyl  lactate  pelargonates ,  esters  of  lactyllactic  acid,  phenyl  and 
substituted-phenvl  acetyl  lactates,  alkyl  alkoxpropionates.  A  large 
amount  of  additional  work  is  contem.plated  for  the  proper  evaluation  of 
these  new  compounds. 

Many  of  the  compounds  prepared  from  lactic  acid  have  the  properties 
desired  in  high-boiling  solvents  and  plasticizers,  and  hence  should  be 
suitable  for  use  in  the  production  of  cellulose  plastics,  vinyl  rosins, 
synthetic  rubbers  and  similar  products.  These  lactic  acid  derivatives 
thus  afford  important  potential  outlets  for  lactic  acid. 

Tests  made  by  the  Bureau  of  Entomology  and  Plant  Quarantine  have  shown 
that  some  of  the  lactic  acid  derivatives  are  excellent  mosquito  renellants. 
This  field  also  offers  a  potential  outlet  for  large  Quantities  of  lactic 
acid. 

Production  of  Synthetic  Rubber  from  Lactic  Acid.  The  conversion  of 
saturated  acrylic  resins  into  rubbery  vulcanizates ,  designated 
Lactoprene ,  was  described  last  yea.r.  Although  several  different  methods 
of  vulcanizing  monolefinic  polymeric  acrylic  esters  were  reported,  vul¬ 
canization  WPS  not  sufficiently  rapid,  two  or  more  hours  being  reauired 
for  all  recipes  except  that  based  on  benzoyl  peroxide.  Curing  with 
benzoyl  peroxice  was  rapid,  but  the  products  were  not  so  strong  as  those 


.  obtained  v/ith  other  agents.  'Development  of  _^more  rapid  vulcanization 
procedures  was  undertaken  because  it  is  highly  advantageous  commercial¬ 
ly  -to  achieve  vulcanization  in  thirty  minutes  or  less,  and  it  was  con¬ 
sidered-likely  that  vulcanisa.tes  produced  in  I5  to  30  minutes  would 
have  properties,  different  from  those  made  .oy  slow  vulcanization. 
Halogen-containing  acrj^lic  poljnners  were  used  in  seeking  rapid  vulcan¬ 
ization  methods  primarily  because  such  polymers  can  be  made  readily 
and  vulca.nized  conveniently  by  various  recipes. 

Tormulations  were  developed  with  which  it  was  possible  to  effect  v'ul- 
canization  in  as  short  a  period  as  five  minutes. 

The  development  of  rapid  methods  for  vulcanizing  acrylic  elastomers 
(Lactoprene)  has  increased  the  Usefulness  of  those  rubbery  polymers. 

The  evaluation  of  acrylic  elastomers  by  various  Government  and  industrial 

■  laboratories  is  not  complete,  but  it  has  been  demonstrated  alrea.dy  that 
Lactoprene  is  outstanding  with  respect  to  resistance  td'-oils,  oxidation, 
and  aging ’at  normal  or  elevated  temperatures.  Its  flex  life  and  cut- 
growth  resistance  —  even  at  temperatures  as  high  as  212°  F.  —  are  un¬ 
usually  good.  Further  evaluation  for  specialty  uses  is  in  progress. 

Animal  Fats- and  Oils  Utilization  Investigations; 

High  Purity  Oleic  Acid  from  Animal  Fats  and  Oils.  -Research  on  animal  fats 
and- oils  is  concerned  with  (l)  production  of  high. purity  oleic  acid, 

(2)  production  of  useful  derivatives  of  animal  fats,,  and  (3)  improvement 
of  the  stability  of  lard  and  foods  containing  animal  fats. 

Oleic  acid  of  commerce  (red  oil)  is  prepared  from  animal  fats  by  snlit- 
ting  of  the  fat  to  fatty  acids  and  glycerol  and  subsequent  separation  of 
the  saturadc-d  acids  from,  the  unsa.turated  liquid  portion.  The  resulting 
red  oil  may  be  distilled  one  or  more  times,  but  it  will  usually  conta.in 
a  total  of  25  -  35  ps^  cent  saturated  and  poljrunsaturated  acids,  and  for 
this  reason-  its  industrial  applica.tions  are  restricted.  A  simple  process 
has  been  developed  for  the  production  of  high  puritj’’  oleic  acid.  It  has 
been  found  that  by  selective  hydrogenation  of  a  fat-  or  oil-,"  such  a,s 
animal  fats,  the  polyunsaturated  acid  content  can  be  reduced  readily  to 
1  per  cent  or  less  without  substantially  affecting  the  oleic  acid  content. 
From  this  material ,'  oleic  acid  substantially  free  from  polyunsaturated 
a.cids  is  obtained  by  either  the  couventional  cold  pressing  method  or  by 
fractional  crystallization  to  precipitate  the  saturated  acids.  If  it  is 
desirable  to  prepare  oleic  acid  having  a  purity  above  95  P®r  cent,  this 
can  be  achieved  by  fractional  distillation  for  the  removal  of  palmitic 
acid.  These  fats  which  are  ava.ilable  cheaply  and  in  large  quantity  in 
which  the  -ratio  of  oleic  acid  to  linoleic  acid  is  high,  such  as  'tallows 
and  greases,  offer  the  greatest  possibilities  for  this  process.  A  pre¬ 
liminary  market  survey  ma.de  to  determine  the  possible  industrial  appli¬ 
cation  and  trade  acceptance  of  a  highly  refined  oleic  acid  indica.tes  that 
there  might  be  a  maximum  market  for  a.pproximatel.y  35*000,000  pounds  of  a 
purified  ol'eic  acid  a.nd  that  it  probably  would  comma.nd  a  premi’um  of  1{^  to 
2^  per  Pound  over  the  present  commercial  distilled  red  oil.  Pilot  plant 
scale  studies  on  the  process  are  nov/  underway. 
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Uew  Compounds  from  Animal  Fats  and  Oils.  At  the  request  of  the  Navy  De- 
pp.rtnient;  a.  number  of  chemicals  derived  from  dnimal  fats  and  oils  v/ere  pre¬ 
pared  in  connection  with  an  important  secret  aviation  use.  Preliminary 
tests  indicated  that  several  of  these  compounds  offered  so  much  promise 
that  additional  quantities  (15  to  .25  pounds  of  each)  were  made  for  large- 
scale  testing’  under  combat  conditions.  The  results  obtained  were  excel¬ 
lent  and  the  Navy  Department  requested  that  data  on  the  method  of  making 
these  products  be  furnished  to  several  private  compa.nies  for  use  in  the 
manuf a.cturing  of  commercial  quantities.  One  of  these  companies  is  now 
furnishing  the  material  to  the  Navj'-.  'Extensive  peacetime  applications  of 
these  products  is  foreseen. 

Improvement  of  Stability  of  Dard  and  Pood  Products  Containing  Animal  Eats. 

Investigations  on  the  preparations  ^-nd  use  of  va.rious  substances  as  anti¬ 
oxidants  for  fats  and  oils,  have  been  continued  and  extended.  Several 
new  compounds  recentl’'  synthesized  were  found  to  be  very  effective  p.nti- 
oxidants,  having  appreciable  fat  solubility.  It  is  believed  that  studies 
now  in  progress  will  furnish  important  information  on  such  important  sub¬ 
jects  as  antioxidant  "carry  over"  into  baked  goods,  and  possibly  on  the 
action  of  fat  antioxidants  in  foods  conta.ining' significant  amounts  of  non¬ 
fatty  constituents.  Highly  purified  preparations  of  the  constituent  fatty 
acids  of  lard  and  tallow  have  been  prepared  and  their  oxidative  deteriora¬ 
tion  studied.  The  polyunsaturated, compounds  were  attacked  by  oxygen  much 
more  readily  than  the  oleic  acid  which  contains  only  one  double  bond.  The 
saturated  fatty  acids  were  found  to  absorb  oxygen  and  to  produce  peroxa-#  • 
ides  and  eventually  rancid  products , .although  much  more  slowly  than  the 
unsa.turated  fatty  constituents  of  fats.’  Antioxidants  added  to  these 
pure  fatty  acids  and  esters  decreased  the  rate  of  oxygen  uptake  and 
peroxide  formation,  but  in  general  were  much  more  effective  v/ith  the 
least  unsaturated  constituents  such  as  methyl  oleate  than  iidth  the  more 
highly  unsaturated  esters  —  methyl  linoleate  or  methyl  linolenate.  The 
da’ta  provide  a  reasonable  explanation  for  the  greatly  increased  stabili¬ 
ty  of  selectively  hydrogenated  vegeta.ble  shortening  compared  with  the 
same  oil  unhydrogenated.  By  decreasing  the'  amounts  of  highly  unsaturated 
acids  by  hydnogenation ,  the'  natural  tocopherols  present  have  much  greater 
protective  action  on  the  shortening.  Active  assistance  has  been  given 
to  the  Quartermaster  Corps,  chiefly  on  evaluation  of  the  wide  plastic 
range  shortening  materials  which  have  been  treated  with  antioxidants. 

Potato  Utilization  Investigations; 

Improved  Method  for  Production  of  Allyl  Starch.  Resea.rch  on  potatoes 
is  largely  concerned,  with  the  production  and  utilization  of  pota.to  starch 
and  its  derivatives,  Continued  effort  has  been  directed  tow^ards  develop¬ 
ment  of  allyl  starch  for  use  in  decora.tive  coatings  and  laminating  mater¬ 
ials,  Considerable  progress  has  been  made ■ in ' improving  the  method  of 
preparing  allyl  starch.  Recent  experiments  have  shown  that  at  least 
three  or  four  times  the  amount  of  starch  originally  used  can  be  allyla.ted. 
with  essentially  the  same  am.ount  of  reagents  as  originally  used.'  This 
materiallj^  reduces  the  cost  of  producing  allyl  starch  and  places  it  in  a 
more  favorable  position  from  the  cost  standpoint  with  respect  to  competi¬ 
tive  m.aterialF.  At  least  one  manuf acturer'  has-  decided  to  go  into  commer¬ 
cial  production  of  allyl  starch,  and.  a  consid-erable  number  of  prospective 
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users  of  a.llyl  starch  are  experimenting  with  it. with  a  view  to  including 
it  in  their  formulations.  It  is  of  particular  importance  to  the  starch 
industry  that  a  new. industrially  useful  starch  derivative  such  as  allyl 
starch  he  developed  in  view  of  the  possible  competition  with  starch  of 
new  synthetic  chemicals  for  use  in  the  sizing  of  textiles.  Commercial 
development  of  a.llyl  starch  would  serve  as  a  new  industria,!  outlet  for 
starch  and  would  tend  to  offset  any  loss  of  market  due  to  competition  of 
new  sizing  chemica,ls.  It  is  estimated  that  if  the  price  of  a  certain 
one  of  these  sizing  chemicals  is  reduced  somewhat  it  would  replace  po¬ 
tato  starch  as  a  sizing  for  fine  cotton  yarns,  which  is  the  principal 
outlet  for  potato  starch  at  the  present  time.  Pilot  plant'  scale  produc¬ 
tion  studies  are  no^ir  underway  to  adapt  the  laboratory  process  for  commer¬ 
cial  use, 

Eva-luation  of  Allyl  Sta.rch  as  a  Coating  Material.  Allyl  starch  has  pre¬ 
viously  been  reported  to  possess  unusual  properties  which  give  promise 
of  practical  utilization  as  a  lacquer  type  coating  material.  In  addi¬ 
tion  to  possessing  the  advantages  of  ra.pid  drying,  oxidative  hardening 
and  high  solids  content,  allyl  starch  is  soluble  in  the  less  expensive 
aromatic  hydroca.rbon  solvents.  Clear  coatings  of  the  material  can  be 
immersed  in  water  at  room  temperature  for  24  hours  or  more  without  ef¬ 
fect  on  transparency  or  gloss;  thej'-  also  will  tolerate 'immersion  in 
boiling  water  for  one  "hour  or  more  v/ithout  permanent  efff'ct.  A  study 
of  the  effect  of  modifying  resins  and  plasticizers  upon  the  physical 
properties  and  curing  characteristics  of  allyl  has  shown  that  certain 
rosins,'  notably  the  abiotic  acid  type,  tend  to  inhibit  the  curing  of  al¬ 
lyl  starch,  while  others,  such  as  chlorinated  diphenyl,  improve  flexi¬ 
bility  without  an  inordinate  sacrifice  of  solvent  resistance.  To  sum¬ 
marize,  tests  show  allyl  starch  to  be  an  unusual  coating  material  un¬ 
like  any  existing  commercial  product.  It  dries  rapidly  by  evaporation 
of  solvents  and  acquires  a  high  degree  of  resistance  to  deleterious 
agents  by  oxidative  hardening  in  air  at  room  temperature.  Other  comm.er- 
cial  allyl  derivatives  .must  be  cured  at  elevated  tem.peratures  for  optimum 
hardness.  Tests  indicate  that  the  unmodified  allyl  starch  will  have  ap¬ 
plication  as  a  lacquer.  Modifications  with  resin's  and  plasticizers  will 
be  sought  to  broaden  the  field  of  application  for  the  prod.uct. 

Tanning  Materials,  Hides,  .Skins,  and  Leather  Investigations; 

l^ew  Sources  of  Domestic  Tanning;  Materials'.  Studies  under  this  nroject 
are  concerned  with  (l)  nev'  sources  of  domestic  tanning  materials  and  (2) 
improved  methods  for  the  conservation  of  hides  and  skins,  and  (3)  develor)- 
ment  of  improved  leather. 

Because  of  the  need  for  new  and  more  extensive  domestic  sources  of  vege¬ 
table  tannins  to  meet  the  needs  of  the  leather  industry,  efforts  have  been 
concentrated  on  development  of  a  number  of  the  more,  promising  domestic 
sources  of  tanning  materials.  The  scrub  oaks  of  Elorida  and  adjoining 
states  are  being  studied  as  potential  sources  of  bark  for  making  tanning 
extract.  Arrangements  are  underway  for  the  peeling,  gathering  and  djrying 
of  200  tons  of  bark  for  use  in  preparing  experimental  lots  of  extract, 
which  in  turn  will  be. used  for  large-scale  heavjf  leather  tanning' tests. 
Preliminary  small-scale  laboratory  tests  have,  shown  that  satisfactory 
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liquid  and  powdered  extracts  can  be  prepared  from  these  berks,  with  good 
leeching  efficiencies.  Considerable  progr-ess  also  has  been  made  in  stud¬ 
ies  on  canaigre  as  a  source  of  tannin,  particularly  on  the  problem  of 
starch  removal  before  extraction  of  the  tannin.  In  addition  to  investi¬ 
gations  of  these  two  sources  of  tanni:ns ,  progress  ha.s  be^'n  made  in  con¬ 
tinuing  studies  on  development  of  other  domestic  sources  of  tannin,  in¬ 
cluding  the  following  —  pine  bark,  Western  hemlock  bark,  buttonwood,., 
sumac,  and  others. 

Mold  Re;sistant  Treatments  for  Leather..  Work  on  the  development  of  a  mold 
resistant  treatment  for  carrying  cases,  and  other  leather  ordnance  items 
was  completed.:  After  testing  various  fungicides,  solvents,  and  concen¬ 
trations  of  wax,  a  solutioh  containing;  salicyl  anilide,  2,2  per  cent; 
paraffin  wax,  33  cent isopropyl  alcohol,  25  per  cent;  and  Stoddard 
solvent,  39-8  per  cent,  was  adopted.  Leather  items  treated'with  this 
solution  proved  highly  resistant  to  attack  by  molds.  They  do  not  absorb 
water  as  rapidly  as  untreated  items  and _do  not  soften  so  markedly  when 
wet.  Completely  fabricated  cases  can  be  ,s,ucc.essfully  'treated,  thus  mak¬ 
ing  it  possible,  to  give  protective  treatments,  to  large'  lots  of  cases  al¬ 
ready  manufactured.  •  Assistance  was  rendered,  to-  the  Ordnance  Department 
in  the  preparation  of  directions  for  the , commercial  application  of  the 
treatment  to  newly  manufactured  cases  and  to  those  already  in  use  in  the 
field.  Tests  are  underway  by  the  Office  of  the  Surgeon  General  to  deter¬ 
mine  whether  salicyl  anilide  has  any  dermatitic  'effect. 

Conservation  of  Hides  and  Skins.  Investigations  have  been  continued 
looking  toward  the  better  curing,  preservation,  and  utilization  of  hides 
and  skins.  Attention  has  been  directed  particularly  to  the  effect  of 
chemicals  added  to  curing  salt  and  to  the  influence  of  animal  breed  upon 
hide  and  leather  properties.  In  .connection  v/ith  studies  designed  to 
determine  the  effect  of  chemicals  added  to  curing  salt  upon  hide...preser- 
vation  and  leather  quality,  it  was  found  that  2D  per  cent  brines,,  either 
with  or  without  silicofluoride ,  gave  excellent  preservation  if  0,1  per 
cent  of  paranitrophenol  wa.s  present.  Hide  pieces  that 'had  been  treated 
with  salt  solution  containing  0.1  per  cent  paranitrophenol  and  0.1  per  .< 
cent  sodium  silicofluoride  remained  soft  and  flexible  when  stored  under 
conditions  of  low  humidity,  in  contrast  to  hides  treated  with  brines 
without  these  added  chemicals,  which  became  dry  and  stiff  under  the  same 
storage  conditions.  It  appears,  therefore,  that  preservatives'  added  to 
salt  may  not  only  prevent  decomposition  but  may  alter  appreciably  the 
retained  m.oisture  content  of  stored  hides.  Studies  are  being  conducted 
with  a  number  of  hides  from  purebred  Hereford  and' Angus-Shorthorn-Here- 
ford  cross-bred  steers,  a,ll  of  k'no'wn  life  histpry,  to  determine  the  ef¬ 
fect  of  breed  of  animal  on  hide  and  leather-making  auality.  One  side  of 
each  hide  has  been  commercially  tanned  into--sole  leather.  Measurements 
of  a.rea,  weight,  and  thickness  of  the  bond,,  head,  shoulder,  and  belly 
portions  of  these  leathers  have  been  made.  .'Other  physical  and  chemical 
tests  will  be  conducted  on  these  leathers,  and  the  data  secured  wall  be 
used  for  comparison  with  similar  data  to  be  secured  fro.m  hi.des  taken  from 
animals  of  other  breeds.  •  .  ,  , 
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I\[orthern  Regional  Research  Laboratory 

PROJECT  STATENISiTr  ■ 


Project 

1945  , 

1946 

(estimated) 

1947 

( estimp  ted) 

1.  Agricultural  residues  invest!- 
gations  . . . 

$iS3.oi-3  . 

$246,700 

$248,400 

2,  Corn,  wheat,  and  other  cereal 

crops  utilization  investi- 
gations  ay . . . . 

3.  Soybeans  and  other  oilseed  crops 

utilization'  investigations  ..... 

522.767 

.  182,977 

118,583 

163 

581,935 

246,700 

16,700 

•—  — 

586,565 

248,400 

4.  Overtime  pay  . . . 

Covered  into  Treasury  as  Miscella¬ 
neous  Receipts,  Public  Lawr  5^9  •••• 

Unobligated  balance  . . 

35,497 

—  — 

—  — 

Total  available  . . . . 

Anticipated  supplemental  . . . 

1,043,000 

1,092,035 
•  -122,195 

i,08'3,365 

Total  estimate  or  appropriation  . 

1,043,000 

969,840 

1,083,365 

a/  -  Joint  project  with  V/estern  Regional  Research  Laboratory. 


Examples  of  Progress  and  Current  Program; 

Agricultural  Residues  Utilization  Investigations; 

World  War  II  made  heavy  inroads  into  our  supply  of  some  of  the  nonreplen- 
ishable  raw  materials  ordinarily  used  by  industry.  As  a  consequence,  new 
raw  material  sources  are  needed.  Agricultural  residues,  renlenishable  an¬ 
nually  are  '.virtually  an  untapoed  source  .of  raw  material  which  maji^  in  oart 
be  made  to.  serve  this  need.'  ■  > 

The  increas.e  in  price  of  the  nonreplenishable  materials  because  of  their 
scarcity,  and  the  development  of  nev^  processing  techniques  and  products 
undoubtedly  will  provide  a  more  feasible  basis  for  the  utili nation  of  agri¬ 
cultural  residues.  The  fact  that- they  are  replenishable ,  and  that  their  • 
annual  production  is  of  vast  proportions,  100  to  200  million  tons ,  may 
result  in  their  having  significant  importance  in  the  post-'war  economy  not 
only  in  serving  industrj/-  as  a  raw  material  source  but 'also  in  providing  a- 
new  source  of  income  to  the  farmer. 

Researches  on  agricultural  residues  carried  on  during  the  war  resulted  in 
the  development  of  a  number  of  distinctive  industrial  uses  of  these  mater¬ 
ials,  many  of  which  should  have  important  peacetime  uses. 

Cellulose  Pulps  for  Critical  Board  and  Paper  Products'.  The  production  of 
container  and  corrugating  board  for  packaging  has  constituted  one  of  the 
major  emergency  problems.  Strawboard,  made  mainly  from  wrheat  straw  in  28 
operating  mills  to  the  extent  of  approximately  500,000  tons  per  year,  rep¬ 
resents  the  highest  quality  corrugating  board  material.  Due  to  the  lack 
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of  form  equit)inent  and  to  the  shortage  of  farm  laboi*,  the  strawboard  mills 
have  been  ha.rd-pressed  for  wheat  straw.  The  laboratory  has  rendered  def¬ 
inite  assistance  to  this  industry  in  developing  methods  for  the  pulping 
of  soybean  stalks,  now  used  to  the  extent  of  50*000  tons  per  year,  barley 
and  rice  straws,  sugarcane  bagasse,  and  certain  wild  grasses.  In  addi¬ 
tion  this  -laboratory  has  supplied  factual  informa,tion  concerning  methods 
of  preserving  and  storing'  such  ra.w  materials  and  has  contributed  informa¬ 
tion  on  problems  of  collection. 

During  the  fiscal  year  1946  continued  assistance  will  be  given  to  the 
strawboard  industry  in  the  improvement  of  pulping  methods.  ^.Studies  also 
will  be -made  of  the  production  of  cellulose  pulps  suitable^..for  the  fine 
paper  industry. 

Continuous ■ Saccharification  of  Agricultural  Residues.  Laboratory  and 
pilot  laboratory  research  reported  last  year  on  the  saccharification  of 
agricultural  residues  for  the  production  of  fermentable  sugars  and  lignin 
resulted  in  the  development  of  a  process  which  is  now  being  evaluated  on 
a  semi-works  scale  basis  uncer  the  authority  of  Public  Law  290  on  funds 
allocated  to  the  Department  of  Agriculture  from  the  Department  of  the  In¬ 
terior.  In  close  cooperation  with  this  semi-works  evaluation  project,  fur¬ 
ther  laboratory  and  pilot  plant  studies  are  being  carried  out  on  the  devel¬ 
opment  of  new  and  improved  uses  for  lignin  in  plastics  and  other  industrial 
materials  a.nd  on  the  development  of  new  uses  and  outlets  for  furfural. 

Both  lignin  and  furfural  are  obtained  as  important  b^j^roducts  in  this  nev; 
saccharification  process. 

Insulation  Board.  Pibrous  agricultural  residues  are  particularly  well 
suited  for  the  manufacture  of  struct'oral  insulation  building  materials. 

The  farm  represents  an  important  and  established  market  for  insulation 
board.  An  important  goal  of  the  Eegiorial  Laboratories,  the  development 
of  small  rural. -industries ,  has  been  greatly  emphasized  in  post-war  think¬ 
ing.  Assuming  the  ability  to  make  an  article  of  satisfactory  quality, 
three  major  requirements  are  evident;  (l)  The  product  must  find  local 
use  and  sale  on  the  farm  and  in  the  rural  community.  (2)  The  plant  and 
process  must  be  of  such  size  and  character  as  to  permit  the  best  balance 
between  labor  costs  and  fixed  changes  to  insure  profit,  (3)  Management 
must  be  such  as  to  maintain  the  venture  in  a  healthy  condition. 

In  considering  the  production  of  insula.tion  board  from  agricultural  raw 
materials,  three  separate  processes  were  studied  in  order  to  arrive  at  the 
smallest  size  unit  which  would  appear  capable  of  successful  operation.  The 
size  decided  upon  would  require  a  capital  investment  of  anproximately 
$50,000,  v/ouid  employ  11  men,  and  w^ould  consume  1,000  tons  of  straw  per 
year.  Under  favorable  conditions,  of  raw  material  s-unply  and  trading 
element,’  this  process  should  prove  successful;  in  other  cases,  it  would 
be  decidedly  marginal  or  would  fail.  It  would  seem  particularly  adapted 
for  use  in  countries  or  territories  of  low  labor  costs;  such  as,  for  ex¬ 
ample,  in  island  possessions,  in  China,  and  elsewhere. 

Studies  are  going  forxvard  on  the  development,  of  fundamental  information 
on  fiber  relationships  in  the  use  of  agricultural  residues,  particularly 
wheat  straw;  in  the  production  not  only  of  insulating  building  board  but 
also  of  hard  board  and  such  specialties  as  shotgun  wads. 
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Corn,  M'Tiept,  and  other  Cereal  Crops  'Utilization  I.nve.stig.atj.on.s;. 

All  cereals  are  of  similar  chemical  composition,  ,  They  .are  composed 
mainly  of  starch,  protein,  end  .oil,  Star.ch  generally  constitutes  from 
50  to  75'  cent,  protein  from  8  to  20  per  cent,  and  oil  from  2  to  5 
per  cent'  of  'the  v/nole  kernel.  The  physical  characteristics  of  the  dif¬ 
ferent  cereals,  exert  a  powerful  influence  on  their  uses.  In  the  case 
of  wheat,  the  doughing  characteristics  of  the.  protein  are  responsible 
for  its  wide  usage  a.s  a.  breadstuff.  The  cost  of  the  starch,  the  main 
constituent  in  the  cereal  will  be  the  main  factor  which  will  determine 
the  practicability  of  its  use  in  industry.  Thus,  for  fermentation  pur¬ 
poses  and  for  starch  production,  the  cheapest  cereal  on  the  basis  of 
its  starch  content  is  usually  utilized,  Under  ordinary  conditions.^ 
this  is  corn.  Barley,  on  the  other  hand,  because  of  its  saccharifying 
action  on  starch,  is  used  primarily  for  malting  purposes.  Their  funda.- 
mental  similarity  in' composition,,  however ,  permits. the  various  cereals 
to  be  used  interchangeably  for  many  purposes,  . 

Work  under  this  project  Includes  studies  on  the  development  of  new  and 
improved  fermentation  processes,  including  penicillin  investigations; 
studies  on  the  development  of  agricultural  motor  fuels,  including  in-  • 
proved  processes  for  the  production  of  alcohol  and  the  development  in  . 
improved  byproduct  feeds,  and  development  of  new  and  wider  uses  for 
cereal  starches  and  their  derivatives  and  b^T^roducts,  including  new 
methods  for  the  separation  a.nd  recovery  of  cereal  starches  and  their 
derived  sugars  and  sirups. 

Penicillin.  The  volume  of  penicillin  industrial  production  has  contin¬ 
ued  to  increase  steadily,,  expanding  from  ^0  billion  uixits  in  March,  194^» 
to  460  billion  units  in  March,  1945.  As  of  December,  1945,  production  is 
probably  in  the  neighborhood  of  750  billion  units  per  r.onth,  or  enough 
to  treat  750,000  serious  cases, _  This  expansion  in  production  has  arisen 
from,  a  combination  of  better  operating  conditions  and  better  molds. 

As  a  result  of  the  Bureau's  work,  better  mold  strains  have  been  m.ade  avail 
able-  to  industry,  and  yields  from  sub.merged  cultures  have  been  further  in¬ 
creased  to  an  appreciable  extent.  In  addition,  a  new  and  valuable  peni- 
cillin-X  has  been  chystallized  and  studied  che.mically,  ■ 

With  the  final  establishment  of  the  penicillin  industry  on  a  stable  basis' 
and  with  the' solution  of  many  of  the  difficult  and. complex  technical  prob¬ 
lems  connected  with  the  development  of  this  industry,  it  is  now  possible 
for  th-c  staff  engaged  in  research  on  penicillin  to  devote  increased  at¬ 
tention  to  the  development  and  improvement  of  other  fermentation  processes 
involving  the  use  of  cereal  crops  or  other  agricultural  products  as  a. 
basis  for  the  production  of  new  and  useful  industrial  materials. 

Itaconic  Acid.  A  method  for  the  production  of  itaconic  acid,  a  new 
chemical  produced  by  the  action  of  mold  growth  on  dextrose  was  developed 
on  a  laboratory  scale'.  Esters  of  itaconic  acid  are  of  much  interest  as 
possible  additions  to  the  many  methacrylates  for  the  production  of  trans¬ 
parent  plastics.  One  potential  use  of  the  prodact  is  in  strengthening 
the  Incite  resins  now  used  in  making  bomber  "greenhouses," 
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With  the  yields  so  far  obtained,  it  should  be  possible  to  produce  ita- 
conic  acid  for  4o  to  50  cents  a. pound  in  plants  equipped  for  surface  cul-, 
ture.  If  success  is  attained  in  current  studies  to  develop  a  submerged 
fermentation  proce*ss,  a  potential  price  of  25  cents  a  pound  will  assure 
the  wide  use  of  the  product. 

Starch  Sponge.  The  heretofore  little-'<:no\i'h  starch  conversion  product, 
starch  sponge,  has  nbv/  been  shov^n  to  have  potential  comm.ercial  use  for 
the  making  of  food  items.  It  can  be  used  in  food  products  for  several 
ptirposes.  In  its  dry  state,  it  has  a  crispness  Which  will  impart  the 
property  of  crunchiness  to  chocolate  candies  and  to  cracker-like  wafers. 

Fruit  or  vegetable  pulps,  vitamins,  flavoring  extracts,  and  chocolate 
can  be  incorporated  into  the  sponge  by  addition  of  the  desired  ingredient 
to  the  paste  from  which  the  sponge  is  made.  When  shredded,  the  dry 
sponge  may  be  used  similarly  to  shredded  cocoanut  or  shredded  nut  meats. 

A  new  type  of  confection  has  been  made  by  impregnating  intact  starch 
sponge  with  sweet  chocolate.  Unlike  the  use  of  ground-up  puffed  cereals, 
bran,  and  the  like,  which  are  at  times  added  to  candies  to  give  them 
crunchiness,  use  of  starch  sponge  does  not  involve  the  possible  irritat¬ 
ing  action  on  sensitive  intestinal  tracts,  because  the  sponge  is  easily 
digested  in  the  human  alimentary  system. 

Starch  sponge,  in  addition  to  having  high  food  value,  is  an  excellent 
insulating  material  and  has  high  buoyancy.  Starch  sponge  therefore  has 
obvious  possibilities  for  those  uses  by  the  armed  forces  where  these 
properties  are  desired  and  where  the  insulating  or  buoyant  material  could 
serve  as  a  food  under  emergency  conditions. 

Wheat  Gluten.  The  process  which  the  laboratory  has  developed  for  sep¬ 
arating  whea-t  flour  into  starch  and  gluten  has  received  definite  indus¬ 
trial  acceptance.  At  least  two  organizations  are  using  this  proeees  for 
the  production  of  wheat  starch  as  a  basis  for  the  manufacture  of  wh6at 
sirup. or  alcohol,  and  are  disposing  of  the  gluten  for  the  manufacture  of 
monosodium  glutamate.  The  present  demand  for  monosodium  glutamate  will 
diminish;'  hence,  it  is  important  that  other  uses  be  found  for  the  gluten 
portion  of  the  wheat.  If  this  gluten  can  be  dried  in  such  a  way  that  its 
dough-forming  properties  are  not  destroyed,  a  ready  market  in  the  fortifi¬ 
cation  of  low-gluten  flours  may  be  anticipated.  Work  is  noiv  being  con¬ 
ducted  with  a  view  to  developing  a  cheap  continuous  nrocess  fob  drying 
wheat  gluten  in  such  a  manner  that  it  may  -be  added  to  other  flours  for 
the  production  of  bakery  products.  Indications  are  that  a  commercially 
feasible  process  can  be  developed. 

Riboflavin  (Vitam.in  Bg).  Progress  has  been  made  in  the  development  of  a 
process  for  the  production  of  riboflavin  by  the  f ermenta^tion  of  nutrient 
solutions  with  a  special  strain  of  yeast.  Riboflavin  is  required  for  the 
health  and  well-being  of  the  human  as  v?ell  as  for  the  proper  growth  and 
production  of  farm  animals.  Methods  for-  the  production  of  this  vitamin 
are  of  special  interest  at  this  time  because  of  the  limited  supplies  of 
vitamin  concentrates  available  for  foods  and  feeds.  Several  industrial 
concerns  have  shown  interest  in  the  laboratory's  process,  and  at  least 
three  compa,nies  are  now  carrying  on  laboratory  and  pilot  plant  investiga¬ 
tions  with  the  end  in  view  of  adapting  it  to  a  commercial  process. 
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Preliminary  cost  estimates  indicate'  that  riboflavin  can  be  manufactured 
by  this  process  for  approximately  $,0S  pen  gram  v/hile  .the  present  market 
price  of  the  chemically-synthesi'zred  vitamin-  is  $.1S  per  gram.  It  has  a 
further  advantage  in  that  the  yeast  employed  produces  other  essential 
vitamins  \^hich  can  be  recovered  with  the  piboflayin,  . 

Octane  Rating  of  Agricultural  Motor 'Fuels.  A  survey-  of  octane  ratings  of 
agricultural  motor  fuels  has  resulted  in  a  mass -of  inf  orm.ation  -  concerning 
the  value  of  alcohol  and  other  fuels  obtainable  fnoni.. agricultural  materials. 
A  large  variety  of  blends  of  alcohol  with  gasoline  and  with  other  products 
have  been  examined  by  engine  test  methods,  and  studies  of  additional  blends 
are  in  progress.  Work  is  also  underway  to  determine  the  physical  pro-oer- 
ties  of  alcohol-gasoline  blends. 

As  a  result  of  these  octane  determinations,  it  has  been,  found  that  iron 
pentacarbonyl  will  serve  to  increase  substantially  the  octane  rating  of 
ethyl  alcohol.  On  the  other  hand,  tetraethyl  lead  causes  a  reduction  in 
the  octane  rating  of  ethyl  alcohol..  In  spite  of  this  fa.ct,.  alcohol  may 
be  blended  with  leaded  gasoline  in  amounts  as  high  as  15  per  cent  with 
results  favorable  to  the  octane  rating.  -  ■ 

Other  studies  which  are  being  carried  forward  under  this  project  include 
the  fractionation  of  starch  into  its  components,  production  of  textile 
fibers  frpm  starch  and  corn  protein,  preparation  of  plastic  intermediates 
from  corn  sugar,  improvement  of .steeping  methods  used  in  the  corn  wet¬ 
milling  industry,  improvement  of  methods  of  grain  analysis,  utilization 
of  waste  "tailings"  from  the  starch  manufacturing  process,  and  study  of 
the  effect  of  grain  maturity  upon,  starch  characteristics. 

Soybean  and  other  Oilseed  Crops  Utilization  Investigations; 

Specific  exam-pies  of  studies  being  carried  out  under  this  -project  include 

(l)  investiga.tion  of  rancidity  in  soybean  oil,  (2)  -liquid-liquid  frac¬ 
tionation  of  soybean  and  other  oils  into  edible  and  dry-oil  components, 

(3)  catalytic  isomerization  of  soybean  and  other  -oils  for  the  production 
of  faster-drying  paints  and  varnishes  and  flexible ,  waterproof  lacquers, 

(4)  alcoholic  extraction  of  soybean  oil,  (5)  production  of  plywood  ad¬ 

hesives  from  soybean  meal,  (6)  production  and ' utilization  of  soybean  pro¬ 
tein  (7)  improvement  of  oilseed  analytical  methods,  and  (8)  surveys  of 
the  oilseed  processing  industry.  Recent  accomplishments  relating  to  ply¬ 
wood  adhesives,  oil  conjugation,  and  fractionation  of  soybean  oil  are  re¬ 
ported  belov;.  .  -  i  ■  - 

Tor  several  years  immediately  preceding  World  V7ar  II,  a  serious  oversupply 
of  domestic  fats  and  oils  developed,  \ifhich  Resulted  in-  .drastically  de-!«. 
pressed  prices.  However,  the  increased  requirements  for  oils  and  fats  and 
the  interference  with  the  ^importation  of  certain  oils  from  abroa.d,  result¬ 
ing  from  the  war,  not  only  quickly  a.bsorbed  these  surolus  stocks  but  also 
made  necessary  marked  increases  in  the  domestic  production  of  some  of  the 
_ oilseeds,  namely,  soybean,  linseed,  and  peanut. 

The  cutting  off  of  the  foreign  sources  of  supply  of  fats  and  oils  result¬ 
ed  in  the  substitution  of  domestic  types  for  certain  uses  for  which  they 
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formerly  had  been  considered  neither  desirable  nor  adaptable.  Some  of 
these  substitutions  will  undoubtedly  cease  when  restoration  of  foreign 
trade  again  makes  available _ the  fats  and  oils  formerly  used.  The  com¬ 
petition  of  these  foreign  source  materials  and  the  change  to  peacetime 
consumption  requirements  are  very  likely  to  result  again,  in  an  over¬ 
supply  of  certain  oilseeds  of  domestic  production,  particularly  soy¬ 
beans. 

During  the  war,  the  utilization  studies  on  vegetable  oilseeds  were  prim¬ 
arily  for  developing  needed  substitutes;  whereas,  now  studies'  on  the 
utilization  of  oilseeds  will  be  primarily  for  product  and  process  im¬ 
provement  and  for  extending  the  uses  in  the  industrial  field., 

Although  there  are  certain  elemental  differences  in  the  chief  constitu¬ 
ents,  oil  and-- protein,  of  the  various  oilseeds,,  thes.e,  differences  are 
not  sufficient  to  .prevent  their  interchangeability.  This  interchange- 
ability  is  facilitated  in  many  instances  by  chemica.l  or  processing  modi¬ 
fications  evolved  through,  r  es ear ch.  .Oils  are  used  for  food,  for  lubri¬ 
cants,  and  in  the  manufacture  of  soap,  paint,  varnishes,  linoleum, 
printer's  ink,  metal-  castings  and  plating,  textiles,  leather  goods., 
glycerine ,■  explosives ,  synthetic  fibers,  hydiraulic  fluids,  molded 
products,  rubber  substitutes,  et  cetera.  Proteins  are  used  for  fibers, 
paner  coatings,  water  paints,  foaming  agents,  adhesives,  plastics,  et 
cetera.  In  peacetime,  their  uses  form, an  important  part  of  our  life, 
and  in  war,  many  of  them  were  grim  necessities. 

Of  the- oilseeds  with  which  this  labora.tory  is  particularly  concerned,, 
namely,  soybeans,  flaxseed,  sunflower  seed,  safflovrer  seed,  rapeseed, 
perilla . seed,  hempseed,  and  castor  beans,  only  the  first  two  are  at 
present  produced  in  the  United  Sta.tes  in  quantities  large  enough  to  have 
major  industrial  significance.  Most.  of.  the  others,  or  ’the  oil  therefrom, 
are  chiefly  imported  for  domestic  consumption,  as  their  nroduction  in 
the  United  States  has  not  proved  sufficiently  profitable  to  reach  sub¬ 
stantial  proportions. 

Soybean  production  had  a  phenomenal  increase  during  the  war,"  increasing 
from  6,2  .million  bushels  in  193^  "to  193  million  bushels  in  1944.  ■  Pactorj?- 
consumption  of  the  oil  constituent  of  soybeans  has  increased  from  2'37 
million  pounds  in  19.3S  to  1,036  million  pounds  in  1944.  This  increased 
consun^tion  has  .come  maanly  in  foods,  and  it  wa.s  caused  by  an  increalsed 
demand  for  food  oils  coincident  with  a  reduced  supply  of  other  edible 
oils.  IvTien  the  other  edible  oils  become  available  in  increased  amounts 
again,  the  edible  oil  industry  may  reduce  the  amount  of  soybean  oil  used 
because  of  .its  inherent  objectionable  flavors  and  odors ^  Research  is 
being  planned  to  increase  the  use  of  soybean  oil  in  the  drying  oil 
industries  and  to  maintain,  as  much  as  possible,  present  uses  of  oil  and 
protein  in  edible  products  by  preventing  the  formation  of  objectionable 
flavors  and  odors.  In  addition,  the  development  of  new  and  improved 
uses  for  the  oils,  proteins,  and  meal  fractions  from  other  oilseeds  is  a 
proper  function  of  this  intensified  research  at  the  laboratory. 

Plywood  Adhesives.  This  country  annua.lly  produces  large  Quantities  of 
soybean  and  linseed  meals  which  are  marketed  almost  entirely  as  feed  for 
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livestock,  poultrv,  et  cetera.  For  example,  aparox.imately  one  million- 
■  tong  of  linseed  cake  and  meal,  and  over  three  million  tons  of  soybean  . 
meal  were  produced  in  1943.  Only  a  very  small  amount  of  these  materials 
was  used  industrially. 

One  of  the  industrial  uses  for  soybean  meal  is  the  preparation  of  ad¬ 
hesives,  which  are  widely  used  in  soft  and  hard  plyv/ood  industries.  Ply¬ 
wood  bonded  with  soybean  adhesives,  is  considered  to  be  water-resistant 
but  not  waterproof.  Daring  the  ;vartime  emergency,  the  plywood  industry 
has  been  required  to  produce  large  quantities  of  waterproof  plyv/ood  for 
the  aircraft  industry.  For  this  purpose  the  phenolic  resins  rather  tha,n 
soybean  adhesives , were  used.  In. 1942-44,  the  use  of  phenolic  resins  in 
the  plywood  industry  increased  from  21  million  to  29  million  pounds, 
v/hile  the  use  of  soybean' adhesives  .was  decrea.sing' from,  49  million  to  37 
million  pounds.  A  method  was  sought  to  reduce  the  unfavorable  balance 
of  soybean  adhesives  and  to  economize  on  the  use  of  phenolic  resins, 
which  are  criticaJ  materials.  This  laboratory  has  discovered  that  sub- 
sta.ntial  amounts  of  the .  soybean  meal,  which  is  ,a  byproduct  in  the  manu- 
’  facture  of  soybean  protein,  can  be  used  as  an  adhesive  with  the  phenolic 
resins.  One  Company  hag  actually,  made  use  of  this  discovery  and  has 
produced  a  plywood  suitable  for  'aircraft  construction  and  has  used 
500,000  pounds  Of  soybean  meal  in  its  waterproof  plyv/ood  during  a-  12- 
month  period  from  1944  to  1945.  This  development ’ served  to  extend  sup¬ 
plies  of  phenolic  resins  ’for  adhesives  during  the  war.  In  the  future, 
it  .ma.y  serve  to  reduce  raw  material  costs  fo.r  small  houses  and  other  • 
construction. 

Conjugated  Oils,  Although  the  Northern  Region  has  a  large  number  of 
oilseed  crops  which  may  b ecome- important  in. the  drying-oil  industry,'",  only 
linseed  and  soybean  o'ils  have  been  used  to  a.ny  considerable  extent.  AH 
of  the  drying  and  semi-drying  oils  which  are  potential  oilseed  crops  for 
the  Northern  Region  contain  linoleic  and  linolenic  acids- -as  their  major 
constituents.  Since  these  acids  are  largely  responsible  for  the  use¬ 
fulness  of  these  oils,  any  method  which  will  increase  -  the'  content  or  re¬ 
activity  of  the  linoleic  and  linolenic  acids  is  of  grea't^  importance. 
During  the  past  four  years,  the  laboratory  has  been  investigating 
q  catalytic-  methods  v/hich  v/ill  increase  the  reactivity  of  the  linoleic 

and  linolenic  acids,  in  soybean  and  linseed  oils.  A  catalyst  has  been 
found  which  will  improve  this  reactivity  without  decomposing  the  oils, 
and,  laboratory  .s  tudies  indica-te  that  it  maybe  feasible  to  operate  v/ith 
it  on  a  large  scale..  This  process  should  enable  the  drying-oil  indus¬ 
try  to  produce  oils,  comparable  to  dehydrated  castor- oil  and  tung  oil, 
from  domestic  oils  which- are  available  in‘large  quantities. 


-  458  - 

General  Administrative  Expenses 

(Regional  Research  Laboratories) 

PROJECT  STATE!, ENT 


Project 

1945 

1946 

(estimated) 

1947 

(estimated) 

1,  General  administration  . 

2.  Overtime  pay . . . . 

!ip88, 604 
14, 881 

39 

28,976 

$137,440 

1,800 

$137,440 

Covered  into  Treasury  as  miscellaneous 
receipts.  Public  Law  529  . 

Unobligated  balance  . 

Total  available  . 

Anticipated  supplemental  . . . 

132, 500 

139,240 

-18,600 

137,440 

Total  estimate  or  appropriation  .... 

132,500 

120 , 640 

137,440 

This  project  provides  for  the  administrative  supervision  and  direction  of 
the  work  of  the  four  regional  research  laboratories.  Its  objects  are  (a) 
to  develop  a  well-coordinated  research  program  for  the  laboratories,  (b) 
to  maintain  proper  control  in  order  to  avoid  duplication  of  research  activ¬ 
ities,  and  (c)  to  maintain  in  Vifashington  centralized  control  and  direction 
of  the  business  activities  necessary  for  the  proper , functioning  of  the  or¬ 
ganization  as  a  whole. 

Frequent  conferences  have  been  held  with  the  Directors  of  the  laboratories 
in  order  to  maintain  a  well-coordinated,  forv/ard-looking  research  program. 
For  the  latter  purpose,  meetings  of  the  Agricultural  Experiment  Station 
Relations  Committee  have- been  he],!  at  each  laboratory,  and  necessary  con¬ 
tacts  have  been  maintained  with  1:he  Office  of  the  Agricultural  Research 
Admiriistrator  and  other  agencies. 

(e)  Synthetic  Liquid  Fuel-s  (Transfer  to  Agric ulture) 

(Allotment  to  Bureau  of  Agricultural  and  Industrial  Chemistry) 

This  budget  schedule  covers  obligations  under  an  allotment  from  the  Depart¬ 
ment  of  the  Interior  for  the  construction  and  operation  of  semiworks  plant 
for  studies  of  production  of  liquid  motor  fuels  from  agricultural  products. 

(f)  Special  Research  Fund,  Department  of  Agriculture 
(Allotment  to  Bureau  of  Agricultural  and.  Industrial  Chemistry) 

This  budget  schedule  covers  obligations  under  an  allotmient  for  special, 
agricultural  chemical  researches  of  a  fundamental  nature. 

(g)  Emergency  Rubber  Proj.ect,  Department  of  Agriculture 
(Allotment  to'  Bureau  of  Agricultural  and  Industrial  Chemistry) 

This  budget  schedule  covers  obligations  during  1945  and  1946  under  an 
allotment  for  investigations  to  develop  new  or' improved  processing  methods 
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for  the  manufacture  of  -rubber  from- the- rubber-bearing  plants  gua.yule  and 
cryptostegia.  In  view  of  the  pending  liquidation  of  the  project,  no  obli¬ 
gations  are  anticipated  for  this  purpose  in  1947. 

(h).  vtorking  Funds,  (Bureau  of  Agricultural  and  Industria.1  Chemistry) 

This-  budget  schedule  covers  obligations  during  1945  and  1946  under  ad¬ 
vances,  pursuant  to  Section  601  of  the  Economy  Act  of  June  30,  1932,  for 
services  performed  for  various  agencies  a$ , shQwn  in  the  fell owing  state¬ 
ment  of  obligations  under  supplemental  funds., . 

STATE:.i:ivT  OF  OBLIGATIONS  UNDER  SUPPIEISNTAL  FUNDS  1/ 

(1945  and  1946  figures  include  overtime  costs) 


Item 

•  •  ; 
Obligations, 

1945 

Estimated 
obligations , 

1946 

Estimated 

obligations, 

1947 

Synthetic  Liquid  Fuels  (Transfer 

to  Agriculture);  Construction 
and  operation  of  semi’works 
plant  for  studies  of  production 
of  liquid  motor  fuels  from  agri¬ 
cultural  products  . 

$140,650 

$107,758 

481,768 

Special  Research  Fund,  Department 
of  Agriculture;  Special  re-.  : 
search  projects  (agricultural 
che.mical  researches)  . . 

80,550 

77,528 

76,641 

Ei'oergency  Rubber  Project,  Depart- 
ment  of  Agriculture; 

Pilot  laboratory  investiga¬ 
tions  on  crypt ostegia  . 

Pilot  plant  investigations  on 
guayule  . 

23,353 

84,805 

63,595 

— 

Total,  Eimergency^  Rubber 
Project  . 

108,158 

63,595 

V/orking  Funds,  (Bureau  of  Agri- 

cultural  and  Industrial  Chei'nis- 

try) ;  Advance  from  Vfar  Depart- 

ment;  Investigations  on  the 
microbiology  of  eggs  and  egg 
products  for  the  Office  of  the 
Quartermaster  General  of  the 

Army  . . 

10,000 

War  Production  Board;  Investiga- 
tions  in. food  compression  and 
packaging  ef ■ dehydrated  com¬ 
pressed  food  products  . . 

3,297 
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Item 

Obligations, 

194$ 

Estimated 

obligations, 

1946 

Estimated 

obligations, 

1947 

Cooperation  with  the  American 
Republics  (Transfer  from  State); 

Interne-training  for  students 
in  chemistry  ^ . 

33,500 

Total,  obligations  under  supple¬ 
mental  funds  . 

436,149 

2$8,881 

158,409 

Exclusive  of  Lend-Lease  funds  which  are  not  included  in  the  regular 
Budget . 


^  Budget  schedule  for  this  item  appears  in  Department  of  State  chapter  of 
the  Budget. 

passemger-CaRrylng  vehicles 

The  total  estimate  of  43,300  for  the  purchase  of  passenger-carrying  vehicles 
will  permit  the  purchase  of  four  cars  as  shoi/rn  below,  three  being  replace¬ 
ments  of  units  now  in  possession  of  the  Bureau. 

One  replacement  will  be  made  at  the  Citrus  Products  Laboratory,  iz/inter 
H3.ven,  Fla.  The  car  to  be  turned  in  is  a  1940  model  which  will  have  an  ap¬ 
proximate  mileage  of  $0,000  miles  when  traded  in.  One  replacement  will  be 
made  at  the  Naval  Stores  Station,  Olustee,  Fla.  The  car  to  be  turned  in  is 
a  1940  model  which  will  have  an  approximate  mileage  of  70,000  miles  when 
traded  in.  One  replacemient  will  be  made  at  the  Eastern  Puegional  Research 
Laboratory,  Wyndmoor,  Pa.  The  car  to  be  turned  in  is  a  1939  model  which 
will  have  an  approxLmate  mileage  of  $0,000  m_iles  when  traded  in. 

Wartime  conditions  made  it  very  difficult  to  obtain  adequate  repairs  to 
maintain  cars  in  good  condition  and  the  rate  of  depreciation  has  been,  there¬ 
fore,  much  more  rapid  than  at  normal  tines  when  such  service  is  obtainable. 

The  one  additional  car  to  be  purchased  is  for  the  Eastern  Regional  Research 
Laboratory.  In  the  operation  of  this  Laboratory  it  has  been  clearly  indi¬ 
cated  that  an  additional  passenger- car r;/ing  vehicle  is  required.  A  number 
of  research  projects  under  way,  such  as  that  on  the  utilization  of  vegetable 
wastes,  require  the  use  of  a  car  for  field  trips  of  one  or  two  days  duration, 
while  at  the  same  time  a  vehicle  is  required  at  the  Laboratory  for  numerous 
local  trips.  It  is  believed  that  a  station  wagon  is  the  most  practical  type 
of  vehicle  to  purchase  for  use  on  these  field  trips,  since  frequently  samples 
are  collected  v/hich  cannot  satisfactorily  be  carried  in  the  ordinary  passenger 
car.  Also  it  will  be  possible  to  transport  up  to  five  employees  a.nd  equip¬ 
ment  in  one  vehicle  instead  of  two,  thus  resulting  in  a  substantial  saving 
in  transportation  costs. 


’\!vri 
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PMALTY  MIL  ESTIMATE 
Sec.  2,  Public  Law  364,  ySth  Congress 
(Allotment  to  B\ireau  of  Agricultural  and  Industrial  Chemistry) 


i  :  I  :  Increase  (+) 

:  1945  •  1946  :  1947  ; or  decrease  (-), 

I_ I_ I  ;  1947  over  1946 

Category  1  .  :  $386  :  $400  :  $400  : 

Category  2  .  ;  l,gl6  ;  2,300  ;  2,600  ; _ +$100 

Total  .  ;  2,202  :  2,900  ;  3,000  :  +$100 


Category  1  consists  of  the  mailing  of  technical  publications  of  the 
Bureau  furnished  in  response  to  specific  requests  for  information  re¬ 
lating  to  its  research  work. 

Category  2  consists  of  operational  and  administrative  mailings  between 
the  Bureau  and  its  regional  and  field  offices  to  the  Department  and  to 
private  concerns  and  individuals. 

It  is  estimated  that  an  increase  of  $100  will  be  needed  for  1947  to 
properly  conduct  the  regular  work  of  our  Laboratory  and  field  stations. 
During  the  past  fiscal  year,  very  rigid  instructions  were  put  into 
effect  by  the  Bureau  in  order  to  assure  restrictions  of  mailings  within 
the  available  allotment.  With  the  war  over  and  vrith  the  return  to  more 
normal  conditions,  especially  vrith  the  competitive  field  of  materials 
and  supplies  considerably  enlarged,  it  is  believed  that  an  increase  in 
nenalty  mail  vrill  be  necessary  in  the  conduct  of  the  work  planned  for 

1947. 


\ 
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BUREAU  OP  UJTRITIOU  AlTD  HOI-E  SCOl'TOMICS 

(a)  Salaries  and  Expenses 


Appropriation  A.ct,  19^6  . ■ .  $850,000 

Anticipated  supplemental  for  additional  costs  due  to  the 

Pederal  Employees  Pay  Act  of  19^5  .  +73,000 

Total  anticipated  a^vailahle,  1946  .  923,000 

Budget  estima+e,  1947  . .  917,000 

Cha.nge  for  1947: 

Overtime  decrease  -11,975 

Increase  +5»975  .  -6,000 


PROJECT  STATEICEET 


Project 

19U5 

194^6 

(estim.ated) 

ipT 

(e  stimated) 

Increase  or 
decrease 

1.  Pood  a.nd  nutrition 
investigations . 

$228,300 

$303,611 

$305,583 

+$1,972 

2.  Panily  economics 

investigations . 

129,311 

233,333 

285,190 

+1 , 852 

3.  Textiles  and  clothing 
investigations  ........ 

125,046 

153,640 

159,656 

+1,016 

4.  Housing  and  househald 
enuinment  investigations 

49,133. 

IdO ,  510 

111 , 227 

+717 

5.  Home  economics 

information . 

38,982 

73,302 

54,926 

55. 3** 

rt4l3 

6.  Overtime  nay  . 

11,975 

-1H-,5T5' 

Covered  into  Treasury  as 
miscellaneous  receipts, 
Public  Law  529  . 

+120 

Unobligated  balance  . 

i46,04i 

_  _ 

-  - 

-  - 

Total  avatlable  . 

796,235 

923,000 

917,000 

-6,000  (1) 

Transferred  to  "Salaries 
and  expenses.  Office  of 
Information,  Department 

of  Agriculture"  . . 

Anticipated  supplemental  •. 

+10,395 

-73,000 

_  _ 

Total  estimate  or 

appropriation  . 

806 , 630 

350,000 

917,000 

IITCEEASES  OR  DECREASES 

(1)  The  net  decrease  of  $6,000  for  1947  consists  of  the  $11,975  decrease 

for  overtime  and  an  increase  of  $5 >975  placing  on  a.  full  year  basis 

in  1947  v/ithin-grade  salary  advancements  which  are  estimated  to  he  in 

effect  for  onl;.?'  a  part  of  the  fiscal  year  1946. 
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CHANGES  IN  LANGUAGE 

The  estimates  include  proposed  chrnges  in  the  language  of  this  item  as 
follovv's  (nevr  langus.ge  underscored,  deleted  matter  enclosed  with 
brackets): 

Salaries,  ond  expenses:.  .  For .  necessary  expenses,  including 
not  to. exceed.  [$236,184]  $300 , 202  for  personal  services  in 
the  District  of  Columbia,  of  the  Bureau  of  Human  Nutrition 
and  Home  Economics  for  conducting  [,  either  independently  or 
in  cooperation  vrith  other  agencies,]  investigations  of  the 
relative  utility  and  economy  of  agricultural  products  for 
food,  clothing,  and  other  uses  in  the  home,  vrith  special 
suggestions  of  plans  and  methods  for  the  more  effective 
utilization  of  such  products  for  these  purposes,  and  such 
economic  investigations,  including  housing  and  household 
buying,  as  have  for  their  purpose  the  improvement  of  the 
rural,  home,  and  for  disseminating  useful  information  on 
this  subject,  [$850,000]  $917,000. 

It  is  proposed  that  the  clause  "either  independently  or  in  cooperation 
v/ith  other  agencies,"  contained  in  the  above-mentioned  appropriation 
item  in  the  1946  Agricultural  Appropriation  Act,  relating  to  cooperation 
in  effectuating  the  purposes  for  which  the  eppropriation  was  made,  be 
deleted  from  the  194/  fiscal  year  language.  •  • 

The  sole  purpose  of  the  proposed  deletion  of  this  language  from  the 
appropriation  is  to  shorten  and  sifepli'fy  the  item.  The  clause  proposed 
for  deletion  is  considered  surplusage . and, ' therefore ,  need  not  be  re¬ 
tained  in:  the  annua.l  appropria.tion  act,  the  cooperative  v.'ork  being  author¬ 
ized  by  the  Act  of  May  15,  1862  (5  U. S.G.  51l)>  establishing  the 
Department  of  Agriculture,  v;hich  was  further  implemented  by  the  Act 
of  July  24,  1919  (5  U.  S.  C.  563-564).  Elimination -of  the  langua.ge  from 
the  annual  appropriation  act  v.ull  ‘not-.- in  any  v/ay — change  the  scope  or 
character  of  the  v’ork  performed  under  this  appropriation  item,  or  the 
authority  of  the  Department  to  cooperate  with  other  agencies,  institu¬ 
tions,  organizations,  or  others  in  the  conduct  of  such  work. 
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7J0RK  Ul'IDER  THIS  APPROPRIATION 


Objectives t  To  determine  the  kinds  and  amounts  of  food,  clothing, 
and  other  goods  and  services  required  in  the  home  for  healthful 
living;  to  develop  methods  of  using  these  more  efficiently  and 
effectively;  and  to  ascertain  facts  needed  to  advise  on  procedures, 
programs  and  policies  that  would  assist  families  to  improve  their 
living  levels. 

Significance  of  the  Work;  Homemaking  is  the  full  time  job  of  some 
30  to  40  million  women.  Homemakers  spend  billions  of  dollars 
annually  for  the  goods  and  services  used  by  the  Nation's  families. 
PTiat  they  get  for  the  money  and  time  they  spend  has  an  important 
impact  on  the  health  and  well  being  of  the  Nation.  Their  choices 
largely  determine  the  market  for  the  products  of  the  Nation’s 
agriculture  and  industry.  To  help  them  in  their  work  homemakers 
and  producers  are  asking  for  information  on  family  needs  and  the 
relative  merits  and  costs  of  various  types  of  goods  and  services. 
This  information  should  be  based  on  research  impartially  conducted 
and  impartially  presented. 

General  Plan;  In  the  fields  of  food  and  nutrition,  textiles  and 
clothing,  housing,  and  household  equipment,  laboratory  studies  are 
being  conducted  to  develop  inform-ation  which  will  help  the  home¬ 
maker  in  selecting  food,  clothing  and  other  goods  best  suited  to 
the  purpose,  and  to  assist  the  family  in  using  these  efficiently. 
Field  studies  are  m.ade  to  ascertain  the  kind  of  living  had  by 
various  groups  of  the  population  and  the  effect  of  changes  in  in¬ 
come,  prices  and  supply  upon  family  living.  ‘’iVherever  practicable, 
the  work  of  the  Bureau  is  conducted  in  cooperation  with  State 
agricultural  experiment  stations.  Cooperation  is  also  maintained 
with  other  bureaus  of  the  Department  and  other  Federal  agencies. 

Examples  of  Progress  and  Current  Program;  The  following  examples 
of  recent  accomplishments  and  activities  under  this  appropriation 
are  cited  to  show  progress  and  efforts  on  some  aspects  of  the 
broader  problem.s  confronted. 

Nutritive  value  of  civilian  food  supply;  Estimates  of  the 
nutritive  value  of  the  civilian  food  supply  are  made  periodically 
as  a  service  to  consumers  as  well  as  Government  agencies  con¬ 
cerned  with  production  and  distribution  of  the  Nation’s  food. 
Studies  made  early  in  1945  indicated  that  this  year  the  civilian 
would  fare  better  than  in  the  prewar  period,  although  somewhat 
less  well  than  in  1944.  The  improvem.ent  for  1945  as  compared  to 
1935-39  is  due  in  part  to  a  26  percent  increase  in  fluid  milk. 
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providing  more  protein  and  a  20  percent  increase  in  calcium. 
Chiefly  because  of  the  larger  supply  of  milk  and  the  enrichment 
of  grain  products,  the  1945  food  supply  provided  about  a  fourth 
more  iron  and  niacin  and  a  third  more  thiamine  and  ribolflavin 
than  in  1935-39.  Increased  consumption  of  citrus  fruit, , tomatoes, 
and  green  and  yellow  vegetables  in  1945  compared  -with  prewar 
years  provided  about  10  percent  more  vitamin  A  and  30  percent 
more  ascorbic  acid  (vitamin  C). 

Income,  food  consum-ption,  and  dietary  adequacy;  Various  plans 
are  being  proposed  for  assuring  more  effective  postwar  food 
distribution  to  improve  nutrition,  to  promote  full  use  of  agri¬ 
cultural  resources,  and  to  provide  adequate  market  outlets.  The 
Bureau  has  analyzed  data  on  hand  and  has  collected  new  facts  to 
assist  in  the  Department’s  study  of  such  proposals,  especially 
as  to  their  possible  effects  on  diets  of  people  in  this  country 
and  on  national  demand  for  various  foods. 

Analyses  of  data  on  hand  showed  that  urban  families  in  1941  with 
money  incomes  of  less  than  ^260  per  person  spent  on  the  average 
more  than  half  of  their  income  for  food.  Only  when  the  year’s 
income  exceeded  |410  per  person  did  the  proportion  fall  below 
40  percent.  With  prices  as  they  were  in  1941,  the  foods  sug¬ 
gested  in  the  Bureau’s  plans  for  lov/-cost  good  diets  would  have 
cost  more  than  40  percent  of  the  income  of  som-e  5.4  million 
urban  households,  about  one-fifth  of  the  urban  population.  Had 
these  families  followed  the  Bureau’s  food  plans,  however,  their 
demand  would  have  increased  by  60  percent  for  tomatoes  and  citrus 
fruit  and  by  30  percent  for  milk  and  its  products,  arid  for  meat, 
poultry,  and  fish.  Studies  are  now  in  progress  in  a  county  in 
Georgia  and  one  in  Ohio  to  find  the  relation  of  net  money  income 
and  farm- fumi shed  food  to  food  purchases  and  dietary  adequacy 
among  farm  families. 

Family  food  plans; '  Family  food  plans  at  two  cost  levels  are 
priced  qua,rterly,  using  average  retail  city  prices  as  reported 
by  the  Bureau  of  labor  Statistics.  Very  little  change  in  cost 
occurred  during  the  past  year.  It  was  estimated  that  in  March 
1945  a  low-cost  nutritionally  satisfactory  diet  for  a  family  of 
two  could  have  been  bought  for  |7  to  |;8  a  week  at  average  city 
prices.  For  a  family  of  four,  it  would  have  taken  |12  to  '#13; 
and  for  a  fam.ily  of  seven,  "to  #22.  At  a  moderate-cost  level, 

corresponding  figur'es  were  j^lO  to  :|12,  ‘|16  to  $18,  and  $26  to 
$29  for  families  of  2,  4,  and  7  persons,  respectively. 

To  help  the  young  married  couple,  particularly  the  men  and  women 
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now  being  released  from  tho  Armed  Services,  in  setting  up  house¬ 
keeping  for  the  first  time,  a  popular  folder  called  "Food  for 
Two"  was  issued.  This  gives  a  moderate  and  low-cost  food  plan 
mth  a  suggested  market  list  and  menus  for  one  week.  It  shows 
how  the  food  money  may  be  spent  to  advantage  nutritionally  and 
the  table  furnished  v.lth  acceptable  meals. 

Nutritive  value  of  American  foods;  New  tables  giving  the  com¬ 
position  of  275  common  American  foods  in  terms  of  11  nutrients 
have  been  published.  These  figures  covering  protein,  fat,  car¬ 
bohydrate,  iron,  phosphorus,  calcium,  and  five  nutritionally  im¬ 
portant  vitamins  are  the  product  of  painstaking  compilation  and 
careful  evaluation.  Many  unpublished  data  became  available 
through  cooperation  with  the  Food  and  Nutrition  Board  of  the 
National  Research  Council.  Like  the  now  world-famous  tables  of 
food  composition  published  by  the  Department  of  Agriculture  50 
years  ago,  these  new  tables  will  be  the  basis  for  estimating  the 
nutritive  value  of  food  eaten  in  this  country  and  for  planning 
food  production  and  distribution  to  meet  human  needs. 

Nutritive  values  of  proteins;  In  war  or  peace,  there  is  the 
continuing  problem  of  providing  economical  sources  of  high-quality 
protein.  The  protein  values  of  wheat  germ  and  corn  germ  were 
studied  extensively  this  year,  to  supplement  last  year's  work  on 
other  protein-rich  foods  of  plant  origin — soybeans,  peanuts,  and 
cottonseed.  Reheat  germ  was  found  to  stand  foremost  among  these 
plant  foods  as  a  source  of  nutritionally  efficient  protein.  Corn 
germ,  though  ranking  below  wheat  germ,  was  better  than  the  oil 
seed  flours  previously  studied.  Hov'ever,  the  quality  of  the 
protein  in  both  w'heat  and  corn  germ  proved  inferior  to  that  in 
egg  or  milk,  especially  when  used  at  a  15  percent  protein  level 
in  an  adequate  basal  diet. 

Accurate  information  on  the  amino  acid  content  of  various  foods 
is  necessary  for  precise  appraisal  of  their  protein  value.  In 
further  search  for  shortened  chemical  methods  of  determining 
amano  acids  in  proteins  and  whole  foods,  a  rapid  and  satisfactory 
colorimetric  procedure  for  methionine,  one  of  the  essential  amino 
acids,  ha.s  nov;  been  developed.  By  its  use  methionine  determi¬ 
nations  have  been  made  on  a  selected  1:5  st  of  plant  foods.  One 
interesting  discovery  was  that  the  Brazil  nut  contains  more 
methionine  than  is  recorded  for  any  other  food.  To  parallel  the 
new  chemical  method  for  methionine,  microbiological  analysis  will 
be  undertaken  the  coming  year,  so  that  values  obtained  by  two 
methods  may  be  checked  in  the  same  laboratory.  The  use  of 
bacteria  for  the  quantitative  determination  of  amino  acids,  al- 
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though  still  in  its  infancy,  has  some  advantages  over  chemical 
methods;  it  is  more  rapid  and  requires  only  small  quantities  of 
the  samples  to  be  analyzed. 

Utilization  of  carotene  (provitamin  A);  Earlier  studies  by  the 
Bureau  had  shovn  that  carotene  in  cooked  kale  is  utilized  better 
by  the  body  than  carotene  in  carrots.  Results  of  current  work 
suggests  that  this  effect  may  have  been  due  in  part  to  the  higher 
vitamin  E  content  of  leaves  as  compared  with  roots.  The  vitamin 
A  value,  of  vegetables  determined  by  feeding  experiments  with  the 
vegetable  itself,  often  appears  to  be  considerably  less  than  would 
be  expected  from  a  chemical  determination  of  carotene  content, 
however.  In  cooked  kale,  for  example,  the  biological  value  was 
only  about  tvro- thirds  of  the  expe-cted  value.  But  when  carotene 
Y:as  extracted  from  the  kale  and  fed,  rather  than  the  kale  itself 
the  biological  assay  gave  values  which  agreed  v/ith  the  chemical 
assay.  This  indicates  that  in  kale,  at  least,  incomplete  digestion 
and  consequently  incomplete  absorption  of  carotene  into  the  body  is 
responsible  for  the  discrepancy  noted.  These  studies  indicate  that 
methods  of  food  preparation  may  greatly  affect  the  utilization  of 
nutrients,  even  Yvhen  the  latter  are  not  destroyed  in  cooking,  and 
that  chemical  methods  of  analysis  must  be  checked  with  the  more  ex¬ 
pensive  biological  methods. 

Dried  eggs  for  the  postwar  market;  The  future  of  dried  eggs  as  a 
staple  product  for  commercial  and  institutional  use  or  for  the  heme 
kitchen  vnll  depend  ..upon  their  palatability'^'  and  keeping  quality. 
Experimental  work  to  improve  dried  egg  quality  has  been  conducted 
in  cooperation  with  other  research  agencies.  During  the  past  year 
eggs  to  which  different  concentrations  of  sucrose,  lactose,  invert 
sugar  and  dextrin  viere  added  before  dehydration  were  studied  for 
their  cooking  qualities  and  palatability  before  and  after  storage 
at  lOO^F.  Initial  cooking  qualities  v^ere  retained  up  to  32  weeks 
of  storage  in  eggs  to  which  10  percent  lac'tose  had  been  added  sind 
up  'to  16  weeks  in  eggs  to  v^hich  20  percent  sucrose  had  been  added, 
facts  which  suggest  a  relatively  long  life  at  lower  temperatures. 
Other  treatm.ents  were  less  successful.  The  samples  that  gave  the 
best  resiilts  in  cooking,  i.e.  those  treated  with  10  percent  lactose 
and  20  percent  sucrose,  shov/ed  no  change  in  solubility  through  8 
week's  storage  at  100°F. 

An  illustrated  recipe  booklet  was  prepared  to  aid  in  a  pro|Josed 
consum.er  acceptance  test  of  dried  eggs  in  the  retail  market.  This 
lea.flct  gives  directions  for  reconstituting  whole  dried  egg,  dried 
egg  yolk,  and  dried  white,  and  includes  about  40  recipes  for  a 
wide  variety  of  dishes. 
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Preparation  of  foods  for  home  freezing;  Home  freezing  offers 
another  way  to  extend  the  egg  supply  from  seasons  of  abundance 
to  scarcity.  Work  is  under  way  on  types  of  blending  and  mixing 
equipment  needed,  on  substances  which  may  be  added  to  improve 
foaming  property  and  thickening  pov/er,  and  the  kind  of  containers 
suitable  for  freezing  eggs  with  home  equipment.  The  culinary 
properties  of  the  home-frozen  eggs  are  being  studied  in  foams, 
sponge  cakes,  and  custards,  and  flavor  changes  in  scrambled  eggs. 
Objective  tests  are  being  developed  similar  to  these  used  for 
dried  eggs  for  measuring  foam  formation,  gel  strength,  and  other 
colloidal  properties  of  egg  proteins. 

I 

Investigations  with  home-freezing  of  fruits  and  vegetables  have 
novi  been  carried  far  enough  to  locate  some  of  the  major  problems 
peculiar  to  different  groups  of  fruits  and  vegetables.  In  all 
foods  every  effort  is  directed  tov/ard  conserving  the  ascorbic 
acid  (Vitamin  C)  and  flavor  throughout  a  reasonable  storage 
period,  since  these  are  important  reasons  for  using  fruits  and 
vegetables  preserved  by  freezing.  In  different  foods  there  are 
various  other  problems  calling  for  special  consideration.  For 
example,  a  chief  problem  mth  peaches  and  nectarines  is  that  of 
darkening  in  color;  with  cauliflower,  those  of  flavor  and  texture; 
with  snap  beans  and  fibrous  vegetables,  the  quality  of  the  fresh 
product  used;  and  "with  blueberries  and  rhubarb,  the  toughening 
of  skins. 

Considerable  work  has  been  done  on  10  vegetables  and  fruits  that 
present  special  problems  and  preliminary  work  on  five  others. 

The  following  results  with  peaches  show  the  value  of  carefully 
controlled  procedures  in  obtaining  high  quality  hom.e-frozen  pro¬ 
ducts.  Packing  peaches  in  40  percent  sugar  sirup  was  found  to  be 
more  satisfactory  than  packing  in  dry  sugar  for  retaining  natural 
flavor  and  ascorbic  acid.  To  prevent  discoloration,  five  anti¬ 
darkening  agents  were  tried.  Results  after  storage  showed  that 
of  these  five  pretreatments,  those  mth  ascorbic  acid  and  sodium 
bisulfite  were  most  effective  in  preventing  discoloration. 

Sodium  bisulfite,  how'ever,  bleached  out  natural  fruit  color  and 
left  an  objectionable  flavor.  Citric  acid  was  reasonably  pro¬ 
tective. 

Home  freezing  cabinets ;  Yfer  Production  Board  records  show  that 
by  the  fall  of  1945  some  200  companies  had  applied  for  materials 
for  manufacturing  home  freezing  cabinets.  Many  of  these  companies 
are  seeking  data  to  help  them  meet  consximer  needs.  Urban  and 
rural  families  are  likewise  asking  what  construction  features  they 
should  look  for  in  purchasing  this  type  of  home  equipment.  To 
help  meet  the  demands  of  both  these  groups,  the  performance  charac¬ 
teristics  of  home  freezers  are  being  given  intensive  study. 
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YiTiile  is  known,  to  be  a  satisfactory  storage  temperature  for 
maintaining  quality  of  frozen  food  and  economy  of  operation  of 
equipment,  a  study  made  of  six  home  freezers  showed  a  temperature 
range  between  the  top  and  bottom  of  the  storage  space  of  from 
to  35°F.  With  thermostats  set  to  maintain  a  temperature  of  0°F. 
at  the  highest  level  of  refrigerant  plates  or  tubes,  a  practice 
now  recommended  by  a  number  of  manufacturers,  about  10  percent  of 
the  storage  space  in  the  cabinets  tested  was  considerably  above 
zero, 

IJo  appreciable  difference  in  consujnption  of  electric  energy  per 
cubic  foot  was  found  in  chest-type  cabinets  when  insulation  was  of 
approximately  the  same  thickness.  About  90  percent  of  the  energy 
used  for  cabinet  operation  under  home  conditions  is  required  for 
maintaining  storage  temperatures,  and  about  10  percent  for  freezing 
and  for  lowering  the  air  temperature  after  opening  the  lids.  With 
temperature  of  the  room  at  80°F.  the  average  energy  consumption  of 
three  cabinets,  ranging  in  capacity  from  18  to  24  cubic  feet,  was 
0.223  kilowatt-hour  per  cubic  foot  for  24  hours  under  no-load  con-  ( 
ditions.  Under  home  use  with  varying  ambient  temperature  conditions, 
energy  consumption  in  24  hours  was  0,240  kilowatt-hour  per  cubic 
foot. 

Studies  with  five  chest- type  freezers  showed  that  fully  loaded  cabi¬ 
nets  varied  by  as  much  as  36  hours  in  the  time  they  kept  all  pack¬ 
ages  of  food  below  Z2^F.  after  Interruption  of  electric  current. 

The  least  time  was  44  hours.  Food  in  some  positions  ..remained  below 
32‘^F,  58  hours  longer  than  food  in  other  positions.  These  facts 
are  important  in  relation  to  the  speed  of  action  required  when 
electric  current  is  interrupted  as  in  power  “outage”  or  mechanical 
difficulties  wmth  a  home  freezer. 

Utilization  of  ov)tton  fabrics;  Looking  to  the  development  of  textiles 
for  specific ' uses,  a  ’study  comparing  various  physical  properties  of 
cotton  fabrics  knitted  from  natural  and  mercerized  carded  and  ^ 

combed  yarns  has  been  completed.  Like  woven  materials,  knitted  ^ 

fabrics  were  found  to  be  stronger  ■when  made  from  combed;  than  from 
comparable  carded  yarns.  But  contrary  to  popular  belief,  it  was 
found  that  knitted  fabrics  made  from  mercerized  yarns  were  -weaker 
than  those  made  from  corresponding  natural  yarns  and  generally  less 
resistant  to  abrasion  even  though  the  mercerized  ysirns  were  as 
strong  as  or  stronger  than  the  natural.  Both  the  mercerized  yams 
and  the  fabric  knit  from  them  were  less  elastic  than  corresponding 
natural  yarns  or  the  fabrics  made  from  them.  .  . 

Investigations  have  been  continued  on  improving  single  yarns  for 
knit  fabrics  by  means  of  chemical  treatments.  Many  additive  • 
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finishes — those  which  adhere  mechanically  to  yarns  but  do  not  react 
chemically  mth  cellulose--have  been  studied.  These  finishes,  in¬ 
cluding  gums,  starches,  v;axes,  resins,  and  glues  of  various  types 
and  in  various  solvents,  hax^e  been  applied  experimentally.  Several 
■were  found  to  be  effective.  For  example,  hosiery  fabrics  knit 
from  yarns  treated  -wath  glue  in  formaldehyde  were  improved  in  ap¬ 
pearance,  bursting  strength,  and  resistance  to  abrasion.  Some  of 
the  acrylate  resins  improved  appearance,  elastic  properties  and 
resistance  to  rubbing.  Methylcellulose  and  gelatin  ■with  formalde¬ 
hyde  increased  elasticity.  By  using  yarns  in  which  the  physical 
properties  were  improved  by  a  chemical  treatment,  more  satisfactory 
knit  products  have  been  made  than  was  possible  with  untreated 
yarns.  This  work  demonstrates  ways  in _which  single  cotton  yarns 
can  be  utilized  to  better  advantage. 

Serviceability  studies,  on  household  fabrics;  An  investigation 
comparing  33  -prewar  plain  curtain  marquisettes,  when  new  and  during 
service,  VTas  completed  during  the  past  year.  Of  the  all-cotton 
materials  studied,  only  those  made  from  fine,  single  yams  were  in¬ 
cluded,  since  an  extensive  survey  of  the  market  sho^’^■ed  that  this 
tjqje  predominated  among  the  plain  marquisette  curtainings  available 
to  .homemakers.  The  work  showed,  in  general,  that  the  period  of 
usefulness  for  most  of  these  marquisettes  was  comparatively  short — 

2  years  or  less — and  that  the  amount 'of  shrinkage  was  high.  How¬ 
ever,  the  consumer  who  prefers  cotton  marquisettes  to  other  types 
of  cotton  glass  curtain  materials  wall  find  that  those  fabrics 
made  of  highly  -twisted  yarns  and  having  many  yarns  to  the  inch — 
at  least  50  in  the  warp  and  25  in  the  filling--will  withstand  wear 
better  than  similar  materials  having  fewrer,  less  tightly  tvnsted, 
coarser  yarns.  Of  the  marquisettes  containing  rayon  in  both 
directions,  those  having  40  or  more  continuous  filament  yarns  \vith 
considerable  twist  in  the  w^arp  and  at  least  25  like  yarns  in  the 
filling,  wore  better  than  fabrics  having  fewer  warp  and  filling 
yarns  ■with  little  or  no  twist  in  the  respective  directions.  Like¬ 
wise,  of  the  marquisettes  having  rayon  only  in  the  filling,  those 
■with  continuous  filament  yarns  gave  better  service  than  those 
with  a  spun  rayon  filling. 

A  comparison  of  two  of  the  most  commonly  used  upholstery  materials — 
cotton  tapestry  and  cotton  damaks — showed  the  former  to  be  the 
better  choice  when  serviceability  is  of  primary  importance.  The 
damasks  lost  a  higher  percentage  of  their  breaking  strength  during 
abrasion  than  did  the  tapestries.  A  higher  number  of  yarns  per 
inch  in  an  upholstery  fabric  does  not  necessarily  guarantee  sat¬ 
isfactory  service,  although  it  may  add  substantially  to  the  cost 
of  the  fabric.  '  Price  is  an  unreliable  criterion  of  wearing 
quality,  the  study  showed. 
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Quality  of  fabrics:  Because  of  the  need  for  consumer  information 
on  the  relative  utility  and  quality  of  fabrics  currently  on  the 
market,  samples  of  staple  clothing  fabrics  from  15  cities  of 
various  sizes  located  in  five  different  regions  of  the  United  States 
have  been  examined  during  the  past  year.  This  has  been  accomplished 
in  the  Bureau’s  laboratories  and  through  cooperative  projects  esta¬ 
blished  mth  state  experiment  stations  and  schools  of  home  economics 
in  Minnesota,  Pennsylvania,  Tennessee,,  and  "Washington.  The  results 
of  this  study  of  shrinkage,  colorfastness,  breaking  strength  and 
other  properties  of  staple  fabrics,  the  first  to  be  conducted  on  a 
Nation-wide  basis,  are  of  value  in  determining  the  fabric  properties 
necessary  in  different  qualities  of  staple  textile  materials,  and 
will  be  useful  in  preparing  buying  guides  which,  as  normal  market 
conditions  return,  will  assist  consumers  in  selecting  fabrics  well 
adapted  to  their  needs. 

Clothing  construction;  In  research  on  the  relative  merits  of 
various  kinds  of  clothing  contruction,  a  machine  has  been  devised 
by  means  of  which  the  resistance  to  abrasion  of  buttonholes  made 
in  different  ways  can  be  accurately  compared.  Progress  also  has 
been  made  in  developing  a  method  for  testing  the  comparative  dura¬ 
bility  of  different  kinds  of  seams.  This  work  will  help  in  form¬ 
ulating  standards  for.  workmanship  on  clothing,  and  for  garment  con¬ 
struction  details,  which  in  turn  can  provide  the  basis  for  speci¬ 
fications  for  clothing  of  different  levels  of  quality. 

Sewing  aids  have  been  prepared  to  help  the  home  dressmaker"  produce 
garments  of  high  professional  quality.  Two  bulletins  on  clothing 
construction — "Coat  Making  at  Home,"  "Making  a  Dress  at  Home," 
noted  in  earlier  reports,  have  been  supplemented  this  year  by  new 
publications;  "Fitting  Dresses,"  and  "Pattern  Alteration."  New 
publications  on  remodeling  women’s  coats  and  suits  anH  renovating, 
cutting  and  reseaming  knitted  materials  for  remaking  into  garments 
also  v/ere  Issued.  These  bring  to  a  total  of  13  the  publications 
on  textile  and  clothing  conservation  issued  since  19,41. 

Adjustments  of  rural  families  to  economic  change;  A  study  of  the 
effect  of  the  war  on  the  incomes  and  the  spending  and  saving 
practices  of  "vdiite  rural  families  is  being  carried  on  in  Tennessee 
in  cooperation  with  the  University.  This  study,- the  -only  one  of 
its  kind  in  recent  years,  provides  information  from  150  rural  non¬ 
farm  families  in  one  county,  and  from  400  farm  families  in  12 
counties.  Somewhat  more  than  60  percent  of  the  latter  were  owner- 
operators  and  about  one-quarter  were  share  tenants  and  share¬ 
croppers. 

For  the  year  19  44,  a  time  v/hen  national  income  was  at  a  very  high 
level,  nearly  a  fourth  of  the  Tennessee  farm  families  surveyed 
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re.por.ted  jioriey  incomes  under  .  |500,  and  more  than,  half  incomes 
und.er, ,000,  Six  .percent  reported  incomes  of  ^3,000  or  more. 

The  median  money  income,  was  |900.  How  these  Tennessee  figures 
compare  vdth  current  national  data  mil  tje  known  as  soon  as  the 
Department’s  report  of  'farm  families'  gross  income  and  farm  ex¬ 
penses  for,  1945  becomes  avaiTable  from  the  quarterly  survey  of 
Agriculture.' 

Analyses  of  spending  patterns  of  the  Tennessee  group  is  still  in 
progress,  Oif  interest  among  the  first'  results  are  facts  about 
housing.  Dekpite  wartime  shortages  of  building  materials,  1944 
expenditures'  for  housing  improvement,  repairs,  and  replacements 
by  Tennessee  farm  families  averaged  $35,  and  thus  were  about  the 
same  as  in  earlier  years  among  families  having  the  same  money 
incomes.  For  families'  mth  incomes  below  $1,000,  the  1944 
Tennessee  average  ms  $18;  for  those  with  incomes  above  $2,000, 
$128.  About  10  percent  of  the  families  reported  expenditures 
for  housing  improvements  and  22  percent  for  repairs  and  replace¬ 
ments.  These  are  about  the  same  percentages  as  reported  for  the 
United  States  as  a  whole  in  1941. 

During  the  past  year  data  on  farm  family  expenditures  for  living 
have  been  analyzed  further  to  ascertain  the  effect  of  family  size 
on  patterns  of  consumption.  It  was  found  that  farm  families  in 
1941  increased  their  total  expenditures  for  food  but  little  as 
number  of  family  members  increased,  but  markedly  increased  their 
production  of  food  for  home  use.  In  income  groups  under  $1,000, 

2-  and  3-mem.ber .  families  spent  more  for  food  and  shelter  than  for 
other  things,  but  among  families  with  four  members,  clothing 
rather  than  sheltpr  was  second  in  importance.  The  percentage 
spent  for  housing  decreased  with  family  si  z-e  whereas  the  percent¬ 
age*  for  clothing  increased. 

Cooperative  work  with  states:  During  the  fiscal  year  1945  coopera¬ 
tive  home  economics  research  was  initiated  under  memoranda  of 
understanding  'v^rith  research  agencies  in  13  states.  Since  July  1, 
1945  this  has  been  broadened  to  include  three  other  states  and 
plans  are  now  being  developed  which  include  3  additional  individual 
states  and  one  region  involving- 12  states. 

The  follovdng  tabulation  shows  the  allocations  made  prior  to 
November  1,  1945,  for  expenditure  in  states  under  memoranda  of 
agreement  relating  to  research  on  four  broad  subjects: 


1944-45  ■  1945-46* 


Field  of  Research 

BHNHE 

• 

,  •, 

State 

BHNHE 

State 

Food  and  nutrition 

$16,800 

% 

• 

• 

$14,450 

$27,450 

$22 , 565 

Textiles  and  clothing 

19,100 

: 

12,360 

,  22,700 

13,685 

Housing  and  household 

• 

T 'nTn<=in*f'  . 

6,300 

dan 

T  7  7ARn 

c;  7c;ri 

Family  economic  in- 

. 

O  ^  /  D\J 

vestigations  ....... 

24,000 

: 

546 

6,600 

2,547 

:  :  : 

|66,200  :  $30,806  :  $74,200  :  $44,547 


:  :  : 


*  Further  TOrk  pending. 

In  addition  $12,000  Vv-as  spent  in  1945  in  research  on  family  con¬ 
sumption  levels  in  two  states  with  the  informal  cooperation  of 
state  agencies,  and  it  is  anticipated  that  about  $25,000  will  be 
so  spent  in  about  24  states  in  1945-46. 

Formal  or  informal'  cooperation  is  under  way  or  is  now  being 
arranged  in  the  following  states:  California,  Georgia,  Illinois, 
Indiana,  Iowa,  Kansas,'  Louisiana,  Maine,  Massachusetts,  Minnesota, 
Nebraska,  New  York,  Ohio,  Oregon,  Pennsylvania,  Rhode  Island, 
Tennessee,  Texas,  and  Washington. 

Home  economics  information:  The  Bureau’s  research  findings  are 
being  widely  used  in  the  Government's  Nation-wide  programs  dealing 
with  home  food  preservation,  nutrition,,  use  of  abundant  foods  and 
stretching  of  those  in  short  supply,  and  various  other  problems 
on  the  home  front.  These  go  out  in  popular  bulletins,  press  and 
radio  releases,  and  picture  material  for  print  and  screen.  Last 
year  the  Bureau  cooperated  in  the  production  of  a  motion  picture 
film  for  use  in  the  1944  nutrition  program. 

Totals  of  all  these  informational  materials  for  the  year  July  1, 
1944  to  June  30,  1945  are  as  follows:  20  printed  bulletins,  18 
processed  publications,  26  technical  articles  for  professional 
journals,  140  popular  articles  for  press  or  magazine  use;  48 
radio  broadcasts  on  Nation-wide  networks  and  8  scripts  for  syn¬ 
dication  and  4  film  strips  on  home  food  preservation. 
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("b)  Special  ReseaTch  Fund,  Department  of  Agriculture 
*  (Allotment  to  Bureau  of  Hiaman  ITutrition  and  Home  Economics) 

This  budget  schedule  covers  obligations  under  an  allotment  for  special 
researches  in  nutrition. 

(c)  Exportation  and  Domestic  Consumption  of  Agriculture!  Commodities 

(Allotment  to  Bureau  of  Human  Hutrition^and  Hone  Economics) 

This  budget  schedule  covers  obligetions  under  an  allotment  for  a  study  of 
the  utilization  of  agricultural  commodities. 

(d)  ^'^orking  Eund  (Bureau  of  Human  Hutrition  and  Home  Economics) 

This  budget  schedule  covers  obligations  during  fiscp.l  year  194-5  under 
an  advance  pursuant  to  Section  60l  of  the  Economy  Act  of  June  3O1  1932, 
for  investigations  in  food  compression  and  in  the  packaging  of  dehydrated 
compressed  food  products. 


STATEISFT  0?  OBLIGATIONS  UHDEH  SUPPLEI-IENTAL  EUNDS 
(1945  and  1946  figures  include  overtime  costs) 


Item 

Obligations , 

1945 

Estimated 

obligations 

1946 

Estimated 

obligations, 

19>+7 

Special  Hesea^rch  Eund:  Eor 

special  researches  in  nutrition 

$46,150 

$50,545 

$50,056 

Exportation  aud  Domestic  Con- 
s-umption  of  Agricultural 
Commodities:  Eor  a  stud^/  of  the 
utilization  of  agricultural 
commodities  . 

19,369 

Working  Eund  (Bureau  of  Human 

Nutrition  and  Home  Economics); 

Eor  investigations / in  food 
compression  and  in  the  packaging 
of  dehydrated  compressed  food 
products  (Advance  from  War 
Production  Board)  . . 

1,3S9 

TOTAL.  OBLIGATIONS  UNDER 

SUPPLEMENTAL  BUNDS . 

66,90s 

50,545 

50,056 

PAS3EITGEH- CARRYING  ^/EHICLE 


The  estimates  provide  for  the  purchase  of  one  passenger  car  vrhich  is 
reouired  to  facilitate  the  work  of  the  Burea.u.  It  v/ould  be  used  to 
enable  personnel  to  operate  more  adeauately  at  the  sites  of  various 
projects  operated  'bj  the  Bureau.  At  the  present  time  the  Bureau’s  work 
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is  centorod  chiefly  in  four  buildings — the  Center  Building,  the  ilorth 
Building,  p.nd  in  a  textile  v/ork  shop  at  the  Agricultural  Research 
Center,  Boltsville,  Md. ;  and  the  South  Building  In  Washington.  In 
addition,  the  cooperative  work  now  carried  forward  with  the  BureR,u  of 
Plant  Industry,  Soils,  and  Agricultural  Engineering,  Bureau  of  Dairy 
Industry,  and  Bureau  of  Animal  Industry  require  frequent  trips  to  and 
from  the  buildings  occupied  by  these  agencies  s,t  the  Research  Center, 
as  viell  as  to  and  from  the  main  highway  v/'here  public  transportation  is 
available  to  the  South  Building,  U. S.D.A. ,  Washington,  D.  C. 

At  the  Agricultural  Research  Center  the  distance  between  the  buildings 
devoted  entirely  to  the  v^ork  of  the  Bureau  is  1  mile;  the  distance  to 
the  nearest  point  of  public  transportation  which  v/ould  give  workers 
access  to  the  work  in  Washington  is  3  miles;  the  distance  to  buildings 
of  the  Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering  is 
4  miles;  and  to  the  South  Building,  Washington,  If  miles. 

The  loss  of  time  due  to  lack  of  rapid  transportation  between  the  various 
work  centers  rnd  the  slOT-mess  of  the  service  in  transportation  of  persons 
p-nd  things  among  the  various  parts  of  the  Bureau,  between  the  Bureau  er.d 
other  cooperating  agencies,  and  between  the  Bureau  and  the  location  of 
mechanical  services,  hes  been  a  considere.ble  handicap  to  efficient 
operation. 


PEiMALTY  MIL  ESTIMTS 
Sec.  2,  PuLlic  Lavr  364,  78th  Congress 
(Allotment  to  Bureau  of  Human  ITutrition 
and  Home  Econom.ics) 


1945 

1946 

■  1947  •• 

Increase  (+)  or 

Decrease  (-) 
1947  over  1946 

Category  1  . 

$135 

$150 

$200 : 

+$50 

Category  2  . 

1,190 

1,34s 

1,S00: 

+452 

Total  . . 

1,325 

1,49s 

2,000: 

+502 

Category  1  consists  of  hulletins,  leaflets,  and  other  technical  puhlica- 
tions  describing  the  results  of  the  research  work  of  the  Bureau  on 
problems  of  family  living,  nutrition,  rural  housing,  etc.  ,  and  vrhich  are 
distributed  at  the  direct  recuest  of  schools,  universities,  institutions, 
women's  organizations,  clubs,  private  citizens,  etc. 

Category  2  consists  of  administrative  correspondence  and  general  business 
operational  mailings  necessary  for  the  functioning  of  the  Bureau.  There 
is  also  included  in  this  category  considerable  correspondence  with  state 
colleges  and  universities  which  are  cooperating  with  the  Bureau  in  its 
program. 

The  increase  of  $302  for  194-7  is  needed  for  mailings  and  dissemination 
of  inform.ation  on  the  research  of  the  Bureau.  The  number  of  cooperative 
projects  v/ith  state  colleges  and  universities  carried  on  by  the  Bureau 
has  increased  and  it  is  anticipated  that  they  v;ill  continue  to  increase 
in  1947.  As  a  result  the  volume  of  correspondence  a.nd  the  rrunber  of 
technica,!  publications  recue sted  v;ill  increase.  The  increa.se  in  funds 
is  recuested  to  meet  this  need. 

Tlie  Bureau  of  Human  nutrition  and  Home  Economics  has  as  its  major  concern 
increasing  the  v;ell-being  of  the  nation's  families.  Through  its  research 
and  its  publications  on ’these  problems,  the  Bureau  is  giving  the  home¬ 
maker  the  same  kind  of  scientific  help  that  other  branches  of  the 
Government  are  giving  the  farmer,  the  manufacturer,  the  merchant,  etc. 

The  Bureau's  research  program  is  directed  to  serve  many  groups: 

(1)  It  serves  'the  homes,  helping  families  solve  the  broad 
economic  problems  of  family  living  and  the  more  specific 
cuestions  involved  in  the  purchase  and  use  of  food, 
clothing,  ecuipment,  and  other  goods  and  services. 

(2)  It  serves  those  who  produce  the  rav/  materials  and  the 
finished  products  used  in  the  home  plant,  tha,t  is,  farmers, 
manufacturers ,  and  also  the  merchants  \-rho  sell  the  products. 
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(3)  It  serves  the  Department  of  Agriculture.  Studies  of  the 
adeauacy  of  diets  of  farm,  village,  and  city  families 
furnish  guides  to  agricultxiral  production  and  to  improved 
national  food  consumption  hahits.  Research  on  textile 
utilization  assists  in  directing'  fiber  production  to  meet 
consumer  needs.  Programs  of  land  use  are  strengthened 
by  studies  of  the  use  of  home-produced  food;  bases  for 
estimcating  family  incom.e,  and  for  helping  families  with 
their  fa.rn  and  home  management  plans.  Other  research 
helps  to  m.easure  the  results  of  the  agricultural  program 
in  terms  of  hov;  farm  families  live. 

(4)  Through  its  research  on  income  and  the  spending  liabits 
of  families  in  cities  and  villages  as  well  as  on  farms, 
it  provides  many  agencies’ with  information  basic  for 
formulating  a  v/ide  range  of  public  policies,  such  as 
those  relating  to  taxation,  public  roads,  education, 
old  age  security  a.nd  housing. 

(5)  It  vforks  with  the  Extension  Service  and  other  educational 
agencies  in  reusing  levels  of  living  of  farm  families 
through  improvement  of  rural  housing  and  better  family 
spending  programs  for  food,  clothing,  a.nd  household 
eouipment. 

Postage  is  a  necessary  expense  in  carrying  on  the  program  and  objectives 
indicated  above. 


